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Abstract of WO9805641 

Novel fluorinated 1 ,4-disubstituted plperidine derivatives represented by general formula (I) or 
pharmaceutically acceptable salts thereof, wherein Ar represents aryl or heteroaryl having 1 or 2 
heteroatoms selected from the group consisting of nitrogen, oxygen and sulphur in which one to three 
hydrogen atoms on the aryl or heteroaryl ring may be substituted by lower alkyi, etc.; R<1> represents 
C1-3 cycloalkyi in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R<2> 
represents saturated or unsaturated, aliphatic C5-15 hydrocarbon in which one to six arbitrary hydrogen 
atoms may be substituted by fluorine, aralkyi, arylalkenyl, or heteroarylalkyl or heteroarylalkenyl having 
one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to 
three hydrogen atoms on the aralkyi, arylalkenyl, heteroarylalkyl or heteroarylalkenyl ring may be 
substituted by lower alkyI, trifluoromethyl, cyano, hydroxy, nitro, lower alkoxycarbonyl, halogeno, lower 
alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R<1> and R<2> has one or 
more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in 
oral activity, persistence of the action and dynamic in vivo, these compounds are useful as efficacious and 
safe remedies or preventives with little side effects for respiratory, urologic and digestive diseases. 
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(57) Abstract , , 

Novel fluorinatcd 1,4-disuhstitiilcd pipcridine derivatives represented by general formula (I) or pharmaceutically acceptable salts 
thcnrof, wherein Af represents aryl or hclcroaiyl having 1 or 2 hderoatoms selected from the group consisting of nitrogen, oxygen and 
sulphur in which one to three hydrogen atoms on the aiyl or hetcroaiyl ring may be substituted by lower alkyi, etc.; R' represents C,.j 
cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R^ represents saturated or unsaturated, aliphatic 
C , hydrocarbon in which one to six arbitraiy hydrogen atoms may be substituted by fluorine, araikyi, aiylalkenyl, or hetcroaiylalkyl or 
hcteroarylalkcnyl having one or two hctcroatoms selected from the groiqj consisting of nitrogen, oxygen and sulfur, in which one to three 
hydrogen atoms on the aralkyi, arylalkenyl, hcteroarylalkyl or hcteroaiylaJkenyl ring may be subsiilutcd by lower alkyI, trifluoromcthyl, 
cyano, hydroxy, nitro, lower alkoxycarbonyl, halogeno, lower alkoxy, amino, etc.; and X represents O or NH, provided that at least one of R* 
and JO has one or more fluorine tfoms. Because of having selective muscarinic receptor antagonism and being cxcelkmt in oral activity, 
pcrsistaicc of the acUon and dynamic in vivo , these compounds arc uscftil as efficacious and safe remedies or preventives with little side 
effects for respiratory, urologic and digestive diseases. 
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yl,jL^;t/^, 2- (2-7;t/;tPv/^P^>'^;U) x^;l/g^ 2- (3-7 
>»U;i-p >^p^>f^>'L') x^;l/S, 1. 1 - v>7>U^P- 2 - •/ ^ P^V^ 
jlJL^Ams 2- (2, 2->7;l/7j-Di/:5'D^>^yU) x^;l/S^ 2- 
<3, 3-i^yji^ttii/^u^y^Mx.^Jly&^ 1, l-i?7;P;i-p- 
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■,^p^^^,;^^,^,^g^ ^^^^^ 
.tt->^Dyplf;uyn^^;^g^ ^^oypb-;l.r^^;l,S, i^^p^p 

eyi.^>^^;us, •>^p^otv^^+^^,^g^ pypbVP^y^x 
^f^r^yus. i^^pA.+.>;i.^>x^;us. >'^'p-.yf•;^^p^^;^ 
<tl^i^^'pypfc:V^•/pex;^S. ->^pypfyw^yws^ ^^P^P 

/US. >^P7>;l.ypt"^;ps. '>^P7>yl.yf^^;ps^ i^^py^^u 
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^;l/x^;l/g. (1 2 -i/^D^^xxyb) ^^yUS^ (I-/ 
3 - •>^o'^>-rx;l/) (2 -;'5^-'t/- 1 - n^>-r 

x;l/) (2 - /^J\y- 2 -i^^a^y T~J\^) (2- 

y^yt,_ 3 _.>^a/<V-fx;l/) (5 - ^ f'/W- 2 - v'^ 

^f-;PS, (5 - ;»f f^^P- 1 - v/^ n'^y-fx;!/) ^ ^/PSx (3 
1 -i/^D^>f-x;U) (3 - 2 - i/^' 

>xx;l/) ^f^yl/Sx (3-;<5";^-3-v'^D^yxx;i/) y5^yl/S> 
(4 -y 5^>'l/-2 -i/^D'^^yf^x;!/) yf-;l/S> (4 ^/W- 1 - 
n/>s>xx;l/) ^f-;l/S> (1 -^^;W-2 -■>^D^+-fex;l.) y f-yW 
(1 -y5";l/-3->'^a'\+-trx;l/) y^'yPS, ( 2 - ^ ^'^b- 1 - 
a^^^-txyl/) ;><^;1/Ss ( 2 - p< 5^;!/- 2 - i/ ^ n^^-trx;!/) 
(2-^^;W-3-'>;^o's+Hrx;P) ^^;US> (6-^^;!/- 3 
-i/^a^^^^Jl) y^^l/S^ (6-.><f-;l/-2-'>^D^:^^-tx;U) ^ 

( 6 - > 1 - v'^' o'v^-fexyp) ^ ^jim. ( 3 - > 
1 -•>^D'\+-trxyl/) yf-yl/S. (3-/f-;l/-2 - ^^o^N^-bxyp) 
p<f-yU«. (3-yf";'U-3-i/^D^+-bx;l/) (5-^^;i/ 
- 3 - i^^ n^+4?x;l/) ^ ^;PS> (5 - ^ f-^P- 2 - n^+-tx 
/^>'t'S. (5 -^^^^U- 1 -v^'n^^-bx;l/) y^;t/S, (4-y 
1 - i/^' n^+-fex;u) y-^^^ug^ (4 - / 2 - •>^' d-x+ht 
x;u) (4-/^Jl-3-iy^a^^-{;^ji) (1- 

2 -i/^P^N^xxyU) /^JVM^ {I - / ^JV- 3 - -y^ v^-/ 
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(2-y^yl.-4-->^D^:/f--;l.) (7 -^f-yU- 3 - -.'^ 

/i^jum. (3-yf-yl.-2->.^D-sy^-;i.) 

5^;i.-2-i/^D^yx-;i.) y^ypg, (5-^5^;i.- i -.>^o's^x 

^^;l.-3-i.^rD;J-^x-;W) y^yps^ (l->'1^A-4-yi;at^ 
-y^;i.-2-:/^D:*-^x^yU) y ^yug^ ( 2 - ^ 3 - p^f 

D^^^-;l.) (8-^f-;U-2-i.i>u;i-i^X-,l.) 

^US. (3-yf^;U-3-v'i^n:ti'x-;U) y^yPS. (3-y^;u-4 
-•>^d;4-^.x^;1.) y^yPS. (7 - ;^ 4 - o^^^^-yU) y 
(7-y^;P-3-v'^p;4-^'^-;i,) (7-yf^;l.- 

y^yPS^ (4-y^;L.- ] -->^n:t^^^;lx) y^yUg^ (4-y5-yb 
-2--/^D;t^x^;U) y^yPS, (4-y^;U-3-.>^a^i5'x- 
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4 _ ,>/7a7^^x-/^) (6 -y^/U- 2 - i/^D:*-^'-r 

^f-^WS. (6-/i-Jl- I - •yi^a:t^y-~JV) ;ff-JVM. (5- 
1 -•>^o:r^x-;I/) y^yUS. (5 -^^^^L'- 2 -i^i^D;!-^' 
(5 -7f^>>l/-3- v/^P/f^x-^U) ^f->'l^®s (5 

^+-fe-;i/>^p^->'i'Sx i'^ P'\+Hr~yu:?'r-yi/S^ScXcn'i®ffi3i 

«l«T'ggl§n/C'^>'>^-'l^x 7x:*:^/l/S. 7x-;W7'PtVPS. :^7f• 
r7 >; -;P7;l/y->'PS (^7 y ~-'U7-'l/'!r~;l/S©SI±©ffi«0 1 --3 

ySx 7^ y^XliM7;U+>'U7^ >'S-eE^$nTOTt)<kl>o ) J <!: 
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S> 2-fn.;;Mf-;ug^ 3-fDU;Mf.;i.g^ 2-fcf.;.y^,M^ 

2-^>KU;Mf-.US. 3-^>k.;;M^;US> 4-^>k,;;m^;u 
5-<>X^^yy.;;i,^^;i,g^ 2-.<>./^Ty.J;Mf-7l.S 4 
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/"f-jvm. 7 -'<>77^->'Mf-;i/S> 2-t'u 2-fU 

VJj;bx^;US> 2 -^•x^>'PJ^f-^PS> 3 --f xji;l/if-;l/S^ 1 --f ^ 
V ij 2 - -< ^ y y 'J yUx^;!/^^ 3 - t°=7 7 'J ;Ux^;i/^, 

4-f^y;;pxf-/i.s, 2-7'j;i/x^;i/^> 3-7 u^px^^^i/S. 2- 

h'p »; ;Uxf-;l/S, 3 - k'D U ;l/x^;PS^ 2 - f 'J = i;x;l/x^;l/Sx 4 
- b'U ^ i?x;l/x5^;US. 5 - hfU < i^x;l/xf-;|/g^ i?xyl/x5^;U 

3-\;^}^i>-JVJ^^JUm. 4 -b'';:J^v?x;Pxf-yl/S, 2-+xi?;l/ 
x^;UB. 2 -^>V^xx;I/xf^;US, 3 -'OVf-xx^l/x^yl/g^ 4 
-'OV^^xj^il/X^yUS, 5 -'^>y5^xx;l/xf-;l/g, 6 -O'/f-x 
x;l/x5^>US, 7-^>V^xx;l/Xf-;l/S, 2 --f > K 'iv'Ux^yl/Ss 3 
- > K 'J ;Ux^;U», 4 - > K 'J ;Ux^;uS, 5 - Y > K U yl/x^;l/ 

6--r>KU;l'X^;l/S, 7 - > K y ;i/Xf^;l/Ss 2-'<>X'f^:/ 
y>J ;|/x^;l/S, 4 - ^yX-Y i ^ V 'J ^l/xf-^l/S, 5 5 ^^VU 

;Wxf-;US> 2 -^>'/^TV^) ;l/xf-;US^ 4 -^^^^V^T VU yl/Xf-/V 
Sx S-^^y^TVU^Pxf-yPSx 6-^>7^7yU;Wxf-;l/Sx 7- 
'OV^ryuyl/x^^/l/S, 2-'<>r/^4^1fyU;px^;l/S^ 4-KyV 
;i-+1^V''J;Wx^;l/g, 5 -'Oy^t^^-y-yU/l/x^yl/S, 
■9-V'<J;l/x5";US, 7 -^>y;t+^f 7 U ^Wx^yUS, 2-'^yy7^x;U 
x^;PSx 3-^>y7^x;i/xf-;WS, 4 -'^yy7 5x;l/X^;l/S^ 5 
-'>;>y7 7x;l/X^;l/Sx 6 -'077 7xyl/x^;ua^ 7-^0777 

>'l/S0^±©ff^® 1 ~ 3 ®07X^M^I*<a«iT/U+yl'S. h y 7;l/5j-o y 
i/jySs tKS^S. xbDS> fii|R7>'l':3 + i/;^yW^:x;US, ysa 

fym.^. M7;u3^v/Ss 7 = ySX«M7>'U4^;U7 ^ y»Tg}ft$ 
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-yvji-fvK^ju^^ 3-7.;;uyD-;^;uS, 2-h•D.;;^yo/^^^;^ 

^Ji'M^TT^U ^^U. xf.;us^ yDt^;^S. ^fvyptVU 

D^+->S. yh^.>S. sec-T-h + i/g, f vyh + >®. t-^h 
+ Yv-?>5^yi.^+.>s^ 

^h4-i/?!7yU*'xy|.S, s e c -r h + >f77> + i/ 
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^ y»Xti-:^:^af;b7 $ ySWWbtiSo 

X > ^ - ;m<D T U X > y ^ - .(l^Jf^T'SM ^ ti^7KB§S ^ o 

fisa^nyiiT^ ysxiiiSfiiTv'b+yi/Ti ysj ^^y^if^vi^yu 

p-y h4^>"<>i^/US> P-- hD/Oi?;l/Sx 'OXt Ky>'WS> 
)\^^m<D^W7 y -<;wa : «fij;ild:>' x-;i'74?^yuSx 7 x y + '>7-b 

^;i/Sil07i;-/i/7>'U/^y'r;i^s ; «^j^(fy h+^^^t^yi/^'^yuSx + 

•> :^ V + /; t - y h + v' ;U;J-:zi;uSI? 

p - h D'O f} yU;}?-;i/SI?07 ^ + •> * ;u 

s : myL\t h y y u ^us. t - r^^ui^y u )\^^m(DmL7)i 
V J\ymmv^m^titz7 1 ysxrti£8i7;i/+ib7 $ y s*mu 

7t7 $ ymxuim7jv^j\^7 i /^mt u\ 
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Wim~l&^ [I] {cijc^T. 

V^)y;Vitu,^,V^^ ,>7yS^ ^^g^ ^^^^^ + ^ 

■>^p^+WUS. 2-7;l.;i-p^^py^;us^ 3 - p •> ^ n ^ ^ 

2->'.U;fDi.^.n^>^;ps^ 3-7;U;t-p-.>^o^>^;^S^ 

S^ 2, 2. 3. ^-T'V'y-yjVtu^y^u^^^i-ji^^ 3. 3 4 4_ 

^b^Pv^'p^+WUS. 4-7;U>tp^^p^^^,Lg^ 2. 2-^7;i, 
:tPi.^^p^+.>;|.S, 3, 3-•>7;^^p>.^p^+.>,^^J^y:4 4- 

M{C<i2-7;l.:tPv^py^/l.a^ 3-7;b;*-a^>?nr^;US^ 2 
2-v7;^;tp->^pyf.;^S^ 3. 3 - i^^vU^fp i.^p:^^,i^^ 2- 
7;U^p->^p^>^,Ug^ 3-7;l.;*-p^>^pAi>^;l,S^ 2. 2-i?7 
;l.:tP->^p^>5^,US, 3. 3~i;7;U;fp^^p^:.^;ps^ 2. 2. 

y\j^yriV&^ 3. 3. 4. 4 - ^ ), 5 -7 yp^j- 

p^^p-^y^yUS. 2-7;u^p.>^p^+^,i,g^ 3-7;U;fp->^p 
4-7/l.^Di.^.p^+.>,pg^ 2. 2-v7;l.;i-o.>^p^ 
+ 3. 3-i>7;l.^p>.^.p^:^..>;i,sj^y.4 A-9yjVta^y 

^p-s+->;uSW^L<. itii3. 3-.:.7;^;^-p.>^^^>^,^g^,JJ 

(3) XtiOXiiNH^^U *T^>NH*W^U^o 
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(4) R^f^ffim® l^e^iCDTk^RHW^'y^H^-r-e^StlTl^T^J; 

cki^^Tteis: [II] 

-Q-i-i-R^ [n] 

^tii/i-oXmig^^MU R\ R''RCKR°{iIlI-«b<(itaM^j:<)> -e 

^L< Ji>'^?DT;wy->'l/g^^-r*\ §l;C>(4R''iR^X{iR'<hR'li> 
M'tl-WZf£',XSt^M 3--SmOiyi7 D T7l/+-'USX« > ^ o 771/^- 
7l'S^3f^fi)t-r'5o ] -e^^tiSS. 'Oi^^PS. 7i^x^;US. 7x-7l/>^ 

Df7l/S> 7x^7l/yD/<-7USX«2-l:'; V?7Mf-7l'S. 2-fU':^7U 
i^7l/S> 2 - fcf' ; v?7U>^D fcVUS. 3-b'U ':?7Py^7PS> 4-fUi?7U 
y^7US. 2-5^7yy7l/^f^7USx 2-f-iJi7M5^7l/a> a-^x-;!/ 
p'^yi/S, 1 --r 5 ^"/'J7l/yf-;US. 2-'(' ?^V"U7l';<5^7l/S. 4-^ 

I «; 5^7US. 2 - 7 y 71/^ f-;l/S> 3 - 7 >J 7U> ^7l/g. 2 - t° D 
'j7l/^^7V'as 3 - t°P ';7M ^yl/S (fib. ^'<>-:>7l/S. 7x^^f-7U 
S. 7x-7W:/Dh*7US. 7 x-7U7'D/^j:i7l/SRCf^-rP7 •;-7l/77l/+ 
7l/SOB!l±©ftjg<?) 1 - 3 fi®7kfgm^ltM77l'4-7l'S. h 'J 7 71/yi- D > 
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(a) -jgit [III] 



Ar 

HO— I— COOH 



[1] 
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u < li^ai $ 1 ~ 2 moymmxit^^v s^wt s^^^i 5 - 1 5 <@ 

7;U^-;US (fib. ^7 5JU+yl/Ss 7U->'l/7;U^-;l/Ss '\-ro7 
»; -;U7;^+^USRO''^-r D7 -;l'7;i/'^r^;l'S©]B±©ff5go 1 ~ 3 <@ 
©;KfKl^v^liffl7;^+;'^S^ h U 7yi/;i-P> ^^uSx •>7>'S. 7KMSs 
-^DS^ M7;i'3+->*;U;f:^;i/S, /nd^vM^^ fiei7;i/3 + i/ 

*^0i^L<ii{*^$nfc7 5ySs ^^m^binm-^titz^mr 

ju^jiT 5 yS3^(S75;^+;^^+•>;^>'^4-^-;^gT'S^$t^Tc^T^>ck 
t^o ) ^L-CXIiNHXIiO^^-To ] T-^^tl-Sft^^li-e® 

yl/J^:-;l/SX^i77>'^^>'^J^*4^•>^>'^^K->^s*W"rs^^li7 5 ys^^® 

(b) jiiE-jJfts^ [III] ®;<7^^'^^>S?X^i'eos^E5tts^^^*^-l55^: 

[V] 




[IV] 
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HX-^N- E [V] 



Ar o 



HO-j_|J-X-/^N- E 
klO \ — / 



[VI] 



"■"i^L/c^, [VII] 



R^°-L [Vn] 



[^4^^ L(iaj£!iis;|.^L. -etTR^-Mie^sufe^w-r^] -CTTs^n^ 
(c) ±ig-«^ [VI] ©ik^igj^jBgffiatfc^, -m^ [VIII] 

R^^-CHO [vno 

+;pa;&?/'s-f p 7 u -Ji^7Jv^:zjim0m±<Dm(D 1 3 lic^K^i^^ 

fi^R7;U3:^v7^;i.;}{-;i.S^ ^^Dy>ii^, M7;l/3+vS, 
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T±IE i TO® R "SO' R ^ ' ® ^J^ISJC^IT 9 C <J: J; 0 Hiig^ 6Zti)<\h 
±E5^ [VII] (ifct-T. L{ii-:,-C^$n5 TMSJ cbLT 

±E5t [V] RO* [VI 3 ^Ts Elz [^l 

tHiaHljiXfi (a) {lfcl^T> ^ [I I I] ^ [IV] 

[IX] 



[j^cfi, Ar. R'\ XROfR^'TOie^Sif^^WtS] T'^^tlS :^ y 
±l2M^Sjc£;JcfcH^r. tfi^ll*4<i:LTm$ti§5t [III] cD^;i/^t: 




Ar o 



[IX] 



R 



,10 
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-P.^..*.UAT5 K> P***:., 

#on.t./UA, n«<tK3l. i>#ncxi->, K;,o 

g5iB^ [IX] <Dfjy:rv:yirit^m. ^[1113 0^;i..if> 
s c t {c J: ^ r ^^$5 c i *<T't Sc 
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[1 1 1] oi3jv^^>wt(om:^mmi^mt. ^[i ii] (oi3Ji^>>M 

-a-SC<i:l;:cfc*)f#^-^*'''e#^ fJfeJ^Xx;Hi. it [I I I] ©:^>'i"f'> 

-if-;>u-3- (3-i^p«^;ur iyypbvi') ;^7;U5nv>'i' 5 H\ '^y 

!g5 : 4 hP7 xy-^fK 2, 4 - h a7 2. 4. 5-h 

»J ^007x7-;^ '<i>^5':J'au7xy-;l'l|07xy--/Wk^1?!^<!:S 

it [1 1 1] (o:^j\y^>ym<Dm''i^mmwii^ [iv] ©ft^tFXti-e® 

N-i^yf-;l/'t^;UAT^ h\ i^^+-tf>> '^V-t?^. h>'l'iyx ^aoKy 
t/i. ^ [I I I] ©:^;l/^>SE®Rl&ttSI^**:l=*f1-S^ [IV] (D\l 
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e -tr -5 ^ i j; <9 9 :i <»: A<tb3|55„ 

^"■^"''"'"•^^^■^^"■^ot^c.ive Group. 
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in Organic Synthesis). T. W. ^^«J->(T. 
W. Greene) John Wiley & Sons ?± (1981 

So 

A. j^sE:^ ^)^i.^<o7)v-h ^)±mmk^m^. ntL<m\- 2 o'c-if^j 
s» 

ST 1 0 ^^-^ 2 4 l^fBlSttlgTC-r S C i *) |Tt>tl^o 

MXg (b) {;:te^^T. ^-^mztsU^^ [i i i] cd;^;^^-: 



wo 98^5641 



28 



PCT/JP97/02«)0 



Ar o 



„I0 w [X] 



«2SPB,ct,-i>T, s [V 1 ,] o,t6«,t^ £«c«;i;t. «ao»sT 

[X] <Oit^^t^ [VII] ©^L^^iosie^li. 3 

[VII] ©^k-^i^i. 3^;uo^j^x') mvxnt. 
^j^miOTjvt vmmm^ : m^im^-r h ^^.^ ^^^^ 
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t'-z^'D [5. 4. 0] ^yfiJ-T -^y (DBU) > 1. 5-i>T1ff 
•>^o [4. 3. 0] y:^- 5-i> (DBN) ^COmSiKfl&l^lS^Ti > : 

mi*t'';>^>x 4--:>^f^>'i/T$y f>;i^>s h*nu>. +y 

^bT'^^gtCfSbT. SS!SX@ (a) {CtelNTBeiSbfcR"'Sa^R^"®^ 
SHitXg (c) {cS£9HiltH5: [X] ©^t^l^©^ [VIII]® 
l>:fSt4^«4''elf*>nx S^rai4^«i<i:b-Cli. m{dr>':^>'->'W ^ 

KJGfiJ^ii. ii^s )^-3 0*C~*^j2 0 0''C. ^ b < Ji*^ O^C-^ 

ff*b<«l O^FbI-Z 4^P^<i:-rSC<i:*^-(;-^5o 

tfc. ±Eji5cW7>'W+>'Wk5li£:tt. >''y-7^S*<^RJcb^^i.^WffiEttT 
■Cff •5-i:Wtb<. -€-©/ci6®pHiiin(3ffll^9Sgfi:bT{i. 



wo 9S/0S64] 



30 



PCT/JP97/02600 



[X] O^t^^ 1 :bmzM LT. 1 S U < 1 ~ 1 0 ^ 

^tT.if^icfi5i;T. ®[^xg (a) tz^^^xmrnUzR-^an^'o^ 

P2±iz^^fzm^xm (a) . (b) (c) Tii^n^^ en <oit 
^mu. ^nm^mcDyjm. 

^^^^^mmiz^xi^nfm<DmvLv^^ti^<om^^^h^^t^ 
±i^oy3mizj:m^tiz~m^ en (Dit^mn. ^miz^r)m&^tz 

Wf^ffi&C/^i n V i t r oizmZ^^^i^mM^T^L. MtZ i n 
V i ^ oiz^i.^X^Jji^'^^^m^^^^^^^^-^^.^ :^m<Dit^ 

/>-^'Tj (H a r g r e a V e s) b®:^^ [B r. J. 
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Pharmacol.. 10 7#. 494-501^(1992^)] 
^bX'ii-ytio CH0aBa{-3g:K$-li-/cml'-m5OAX:^U> 
ttT-t?f--'l/3 U (Receptor Biol ogyttSB!) s 

0. 2nM[^H]-N-y ^^UX^;!-:^ 5 > (8 4 C i /mmo 1 . 
New England N u c 1 e a r RCfM^^ft^^^ 0 . 5 m 1 
©50raMhUX-^Ks 1 OmM MgClz. 1 mM EDTA?g?iS 
(pH7. 4) «ti-e^ia (iSi^>2 0-2 S'C) . 1 2 OM-r h L 

Ai'^r^X^-f (P a c k a r d U- h GF/ 

C) TK^IieiSU lml©*/%t^; h«JX-Jgge'<'y7r-T4I51^^L 
fZo y ^Ji^^~^5 0XXimmn.W^. i/y^U-:^- (Packard 

(Packard h «y ^7^7 > h) LfCo ['H] -N-^f- 

y'SLU'fiV^jy (Cheng and Prusoff) 
[Biochem. Pharmacol. . 2 2#. 3 099-3 1 08H 
( 1 9 7 3^)] i::'(*-^T. :^^y:^>KT*'5 [»H] -N->^;UXP 
>oi!^^^5 0%ji|i$iJ-r5^*iNfe^l:^^£D}@a (iCso) J;0»tbLfc 
mm^^ (Ki) ^5jc4^;^Co 



25 
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Kj (nM) 










3200 


55 


590 




17000 


89 


1900 


mmmn 


460 




140 




8600 


OA 


290 


mmmu 


140O 


in 


140 




1000 


35 


290 




550 


3.0 


IRO 


l?JfiH?i!21 


50000 


22 


2300 




13000 


19 


680 




24000 


22 


1100 




4200 


20 


210 




10000 


19 


520 



(95%0.. 5%C0.iiM. 3 2»C) TWcU^.vr7xWl^^z 
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Inl^:^ (KbM) ^3fei6fco 



«2 AX* 'J ySSftJStaftffl (in vitro) 





Kb (nM) 


M2/M3 








1000 


63 


160 


^ai^jii 


610 


0.95 


640 




2100 


1.6 


630 
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l-A) yyhiZiUf^^'^^mm (i. V ) 

8-ii^f^(38o- 4 2 0 g) <^^r^-y,-.v.mm.,^ry 

1^^X7 5 0 mg/kg. i. p. ) 

5mg/kg. i. p. ) ^is^L.. %WlZi,^^^u^nALf. 

Pu Imonary Mechanics Model 6 

V. ) m^<Dmmmmmu mmms^momi&mizm 

mMKmWJ^ ^ fu If., E D ..fi^^di L/C, 

5y l>lcfc{^5^«3tJ£mffl (p. o. ) 

mmn^mn^^x^fz. 8- 1 ijsi^ 080-4 2 o g) 0x^3- 
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^3 i; ySg(*tSSi<tffl (in vivo) 





SuiiRtSWtiil ED50 (mg/Kg) 


iv 


po 




0.033 






0.032 


0.22 




0.040 


0.37 




0.37 


0.95 


atoropine 
ipratropium 


0.0043 
0.0015 





2) -Y^tcfcj^smw^^sfifffl (P. 0. ) 

1 2 - 2A^^m (1 0 - 1 5 kg) (Dm^\i-i^J\^it^'<> h/<;Ut' 
OOmg/kg. i . v. ) "C^^^, Sl'g^— a-P*i¥AL. 

2i@PHi^i^T'>5U < i: ^> 2 isiia±iiis nmno)^^^^^ U 

^iSPJS^ (Img/kg) U »■^4WfPa1^^{::^ISy•t^^U >iSA^%^ 

6 1 0 OHSf^ffll^T^T-^^Co USA^^lia, mtM-^=i y ±S 
die7Kl-T> 4 0 0 0 0 M g/m 1 J: OmM<>:2 0 0 0 0. 1 0 0 0 0> 
5000. 2500. 1250. 625. 312. 5. 156. 78/ug/ 
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36 



m 1 CD I 0 



i 


sw« ta (4i^iaST 




21 




>69 




>64 

. _ — 
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A, >®?7!7 A, ^'JivK, ^JiyK=:M- 'J "i^A, fc Ko4--> 
t:'::i;l/fD 'j K>s X-r7U >ffi?-7^''^^-/'5A, gK^KTR^-Y^. i5'/U^> 

1 0 Orag/kg^l-t!(ls]lc5^»tT> *^#Snf9:#0^^lis 0. 
00 1-1 Omg/k 1 -|jclEl{::5^J^TJ5^-rs®*<#f* Lt^o 
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10 



15 



20 



25 



30 



-N- n- f4-/^,.-<,-.■■.^-^^J^ 

2-b KD4r->-2-7, -,r,-r4.|.-^, ^--^^^ 
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(2R) - [(IR) -3. 3-'^yjV:tui/^a^>^j\/] -2-tKD 

f^'J i^>6 Omg> ^^bT 5 y f'j i>>5mg^JIll» 

(K i e s e 1 g e r^'S 0 F^54^ Ar t 5 7 4 4 ( ;< ;l/ ttSS) ^'op 
;tt;UA/y ^ J -;l/= 10/1) fCTJitlli U> ^S^t^l^!) 2 3 m g^-?***;^ 

'H-NMR (CDClj. <5ppm) : 1. 3 2 - 1. 5 0 (2H. 

m), 1. 60 (3 H, s). 1. 68 (3H. s). 1. 58-2. 34 
(1 2H, m) . 2. 4 3-2. 4 9 ( 1 H. m) . 2. 7 3-2. 8 2 
(3H, m), 3. 23-3. 36 (IH, m). 3. 48 (IH. 

brs), 3. 6 2-3. 7 3 ( 1 H, m) , 5. 0 3-5. 0 8 ( 1 

m). 6. 29-6. 33 (IH. m). 7. 25-7. 39 (3H, 

m) , 7. 5 4-7. 5 7 (2H. m) 

i£5^J5?^^FAB-MS (m/e. (C 2. H,, F ^N^ O ^ + H) ' iiLX) : 
4 2 1 

( 2R) -N- ri- (A-/i-Jl-S~^>irS.)V) h''^Uv>-4--< 
yl^1 ^2- r (1 S) -3. 3--:^7;l/;t-P'>jyp^>^;l/l -2-bKa 



30 
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«R) - [(IS) -3. 3-.;.7..=,.^,,^^^^^j 



■H-NM.CCCCU, .pp™):,eo<a„. ,),.. e« 

^6 (^H. m). 5. 03-5. 0 8 (IH 

- a. . = s. OH.)... ,e , 

(3H. „,). 7. 5 5-7. 5 8 (2H. m) 
®5>«?SlFAB-MS (m/e (C H p m ^ 



liases 



Q OH H 
Sir F 




wo 98/05641 PCT/JP97/02600 

41 



( 2R) -N- ri- (4>-y^>'U-3-^>x~;H i^y'-4-^ 
yUl -2- r (1 S. 3 S) -3-yj\^tuy^ci^>^M -2-b Kp 
4^->-2-7x->'l/7-ir K 
'H-NMR (CDC 1 3, (5ppin) : 1. 6 0 (3H. s) , 1. 6 8 
(3H. s). 1. 31-2. 33 (15 H. m). 2. 44-2. 49 
(IH. m). 2. 69-2. 81 (2H, m). 3. 19-3. 30 
(IH. m), 3. 62-3. 74 (IH. m), 3. 90 (IH. 
brs). 5. 03-5. 28 (2H. m), 5. 87-5. 91 (IH, 
m) . 7. 2 5-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi^MFAB-MS (m/e. (C^.HasFNjO^ + H) 'tbX) : 
4 0 3 

(2R) -N- ri- (4-y^;>t/-3-^>-r~;l/) b'^Ui^>-4--f 

;U1 -2- [ (IS. 3R) -3-7;l/;^P->»P^>f-;U1 -2-t:Ka 

4^->-2-7x^;P7-b K7 ^ K 
'H-NMR (CDC 1 3, 5ppm) :1. 61 (3H. s) . 1. 68 
(3H. s) , 1. 37-2. 26 (14 H. m). 2. 32-2. 37 
(2H. m). 2. 75-2. 90 (2H. m). 3. 43-3. 56 
(IH, m). 3. 62-3. 76 (1 H. m), 5. 04-5. 13 
(2H, m) , 6. 9 1- 6. 9 5 (1 H, m) . 7, 2 3-7. 35 
(3H, m) . 7. 6 7-7. 7 1 (2H. m) 

fi5J»ftgFAB-MS (m/e. (C a.Has F N2 Oz + H) ' tLX) : 

4 0 3 

(2R) -N- ri- (4-/^;l/-3-^>x-;W e^';v>-4-^ 
M -2- r (1 R. 3 S) -3-7;b^ovj^p^y^;t/1 -2-b Kp 
4^>-2-7x->>U7-fe h7^ KRt>' (2R) -N- [1- (4-y^;l/- 
3-^^^y-:^jU) if^^) i^y-A~^ M -2- f (IR. 3R) -3-7 
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ll':tv>'>a^ :y^jl,-^ -9-1- L'p.>. .. ^ 




J-NMR (CDCl.. .pp„, „,3„ ^ 

H. s . 38-2. ,7(,,„, 33 

l^H. m), 2. 70 — 2 fti f o tt 

„ , 2. 8 1 (2H. m) . 3. 1 9-3. 32 

wH, m), 3. 63 — q 7 a r ^ 

' 3. 74 (IH. m) . 3. 93 (IH. 

brs). 5. 00-5. 21 r2H m\ c «^ 

^1 l^H. m) . 5. 9 6-6. 0 2 (1 H 

7. 2 6-7. 3 8 (3H. „,) . 7. 5 5-7 5 8 (2H mi 
4 0 3 <- ^ . 

■H-NMR(CDC,.. .pp„, ,„,3„ ^ 

<3H. 5), 1. 38-2. 3 2 rfiH ™\ o , 
,„„ , , , (8H. m) . 2. 74-2. 88 

(2H. m). 3. 41-3. 52 ( , H. ™) . 3. 6 3-3 7 4 
(IH. m). 5. 02-5. 2 1 (2H. m) . 6. 90 (1 H. d J 
-8. 2Hz), 7. 2 3-7 3*5 fqu ^ 
(2H. ■ 35 <3H. 7. 66-7. 69 
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fi^«?tgFAB-MS (m/e. (Cz^HjsF N202+ H) '<bUT) : 
4 0 3 




Xgl. N- (ti^'J v>-4-^;i/) -2-->^P^>^;l/-2-h Fp 

2-i/^'a^>^/U-2-t Fd + >'-2-7x-;1'KSS3. 5 1 g<^ 
N. N--:>y 5^yl/5h;UA7 j F4 Om 1 1 . 1* ^ 
:/y-;l/2. 6 3g**n;t^aT21^Kmj$by:„ 4-7^>'-l-(t- 

yfU^>200m Q'SLU'y^ 7 fa e;l/:r:-5^>l'7 ^ > 6 . 9ml ^m^. 

^^H^>/I5^g(x^;p=3/1) ICTifilSabafe@i*2. 8 4 g*^#A:o C 
©@{** 1 0 :J' y -yU3 Om 1 (C^H?t^a{wT-%aj$L/Co 

XS2. (3Z) -4- h 'J 7;l/;j-py f">l/-3-^>x^;U t-7f->'U 
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4-^X;f,^^A 2. 9 4 g^^ t Kd75 >4 Om 1 '^mz. -7 S'CT 
n-r^.UU^^Al. 7M^4^1^>^gjK2. 5m 1 ^JgT U - 2 O'C^ 

It^^l. 4 4 g*fi/Co 

(3Z) -4~N.;^;U;tP^=F;P-.3-^>^^;u V-T^A^^y 

7K. m^^m.xz-zw6,^mmim^-.^^..,^j^^^^^,^^ ^^^^ 

(3Z) -4-h.;7.U;^-ny^;p-3-^>^y-;M 1 4mg<Db-.; 
N- fl- r(37) -4 -hn-.,u^p,^,,_,_. 
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2-7 x^Jir-irVT I K7 7ing©N. N-i^^ ^-'W^/WAT i K3ml 

mmzmuizx. oz) -4- h •;7;u;i-D>^;i/-3-^>x^;i' 

\ 3mg*)ii»;l3i^PH^^jn^ji»SU/Co T^^i'f- 

(K i e s e 1 ge ^"6 OFj^,. Ar t 5 7 4 4 (;<;U^ttS!!) ^'Pn 
;fr;VA/y ^/--/V^Q/l) {exists! U ^jli^k^^2 7mg«-?*:l*:!|«5® 

'H-NMR (CDC I3. <5ppin) : 1. 12-1, 88 (1 6H. 

m). 1. 83 (3 H. s). 2. 01-2. 13(2H. m), 2. 

6 8-2. 8 0 (2H. m) . 2. 9 7-3. 10 (1 H. m) . 3. 13 
(IH. brs). 3. 6 2-3. 7 6 (IH. m) . 5. 65-5. 72 
(IH. m), 6. 32 (IH. d. J=8. 5Hz). 7. 23-7. 

36 (3H, m) . 7. 59 (2H, d. J=7. 3Hz) 

fi^^lKt^F AB-MS (m/e. (C2hH3» FjNjOj + H) ' t LT) : 

4 3 9 

IIM6 

ri_ r (3Z) -4-7>H/;rpy ^;U-3-^>-r->>l/1 b'^'Ji^ 




'H-NMR (CDCI3. <5ppm) : 1. 04-2. 16 (14H. 
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'. 79 (3H. s). 2. ,6-2. 28 (2H. ,„, , 2 
28-2. 40 (2H. „). 2. 66-2. 86 (2H. m) . 2.' 
94-3. 24 (2H. m). 3. 62-3. 7 8 ( , H. n,) , 4. 86 
(2H. d, J=47. 5Hz). 5. 34-5. 44 ( , H. . 6. 
36 (IH. d, J=8. 3H.), 7. 22-7. 4 0 (3H. m) 
7. 5 6-7. 64 (2H. m) 



N- fl - f (3E) -4-^,l,^o , »,i,_„_^..,^.,,^ 

1-7 j K ^ ^ 




-I2ELn5^I^H^^:2 ^».U-2-^v^.-„.^^ ^ 
-»(t* U V 6 8 1 n, g O ^ p p ^ ^ ^ , 0 1 gjf ,, .^jg^^,. 

t 71^4-2. 5m)*)lDA|3)g|cx305}H»», 5-yD*-2-;<5^ 

£Ea*L» 4nfc«a* x u , p^ ^ ^„ ^ _ . 

(2E) -5-^o^-2-.^.U-2-^>^,_,,3oo,,«^, 
N- ^.U**AT 5 K 1 0 m I »»; ^ p p t ^ ^^^^ , ^ 
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3 0 2mg. -fi^S^V-^H 3 7ing«r*l;i> ^fi{ZT 1 I^^Jtl^U/^io S 

6 0 4mg^^^?^;o 

Xfi3. N- n- [ (3E) t-y^JU-Jji^^Jl-yf) JV^t^i//^ 

jl-^S^Ky'r^M b'^U •:^>-4-^;l/1 -2 jyp^>5^>'^'-2- 
(2E) -S-^D^— 2-^f-;l/-2-^Vx-Vl' t ^ 

Xfi4. N- n- r (3E) -4-yjUtu^^J\^-'3-^>7--Jl'] b' 
^'J 4 — ~2 j^D^yf-;U-2-b Ko4^->-2-7 x::- 
>>l/7-t? h7 $ Kg)^Bfe 

3 m 1 ll^r U + a ^ - 4 A 2 0 0 m gs N- [l- 

[ (3E) -4- 1 -■7>;i/':^^f--'i'v/U;U:*-+->y ^;u-3-^y-r- 

;U] b'^'J i?>-4-'f>'l/] -S-v'^a'<>f-;U-2-b Kd + ">-2- 
7xx;P7-fe hr ^ K3 1 mg^ 7 y-ftp- h;l/Ji>X;l/^>;^- h 2 2mg 

(K i e s e 1 ge ^"6 0 Fa,.. Ar t 5 7 4 4 ^DU 

^y-;i^=2 0/i) {cxiRISIU M<t^tii img^ii^^^ 

'H-NMR (CDC 1,. 5ppin) : 1. 10-1. 76 (1 OH, 
m) . 1. 7 0 (3H. s) . 1. 7 6- 1. 9 5 (2H. m) , 1. 
95-2. 42 (6H, m). 2. 72-2. 88 (2H, m). 2. 
9 4 -3. 2 4 (2H. m) . 3. 6 2-3. 7 8 (1 H. m) , 4. 69 
(2H. d. J = 47. 8Hz), 5. 4 4-5. 5 4 ( 1 H. m) , 6. 
37 (IH. d. J=8. GHz), 7. 22-7. 40 (3H, m), 
7. 5 6-7, 6 4 (2H. m) 



wo 98/05641 



48 



PCT/JP97/02600 



4 0 3 



. (2R) -N- n-v^o^-r^.v y^;i,K^„,,._^ 




(2R) -2- [(IR) -3. 3-i.7.^;^ai.^p^>^,^3_2_ 



o 



'H-NMR (CDCI3. dppm) : 1. 0 3-2 2 7 (2 7H 
n». 2. 63-2. 71 (2H. m) . 3. 21-3. 33 (1h' 
3. 49 (IH. brs). 3. 61-3. 72 ( 1 H. n» . 6.' 
23 (IH. d. J=8. 3Hz). 7. 2 7-7. 3 9 (3H, . 
7. 5 3-7. 5 7 (2H. m) 

4 4 9 
^l»gM9 

J2R) -N- n- r (3E) - 4 - . Z iMlP2L±Zki:^^^l>x^ 
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(2R) -2- [ (IR) -3. 3 - v'7;l';fc»i/^o'^>^;l/] -2- 

'H-NMR (CDCI3. <5ppm) : 1. 3 4- 1. 5 2 (2 H. 
m). 1. 69 (3H. s) , 1. 75-2. 31 (12 H. m), 2. 
31-2. 46 (2H. m). 2. 72-2. 86 (2 H. m), 3. 24 
-3. 38 (IH. m) . 3. 43 (IH. brs), 3. 62-3. 78 
(IH. m). 4. 69 (2H. d. J = 47. 8Hz). 5. 42-5. 
52 (1 H. m) . 6. 34 (1 H. d. J = 7. 9Hz). 7. 24- 
7. 42 {3H. m) . 7. 52-7. 6 0 (2H, m) 
<5^j»ft|F AB-MS (m/e. (CHa^FaNzOj + H) 'tbX) : 
4 3 9 

HfifeM 1 0 

(2R) -N-n- (6~^'f-J\^t°')'yy-2--<Jl/^Jl^) 
y_4-^;l,l -2- [ (IR) -3. 3-'J>yjV:ta>'^ti^y=f-M ~ 
2-fci KP^'>-2-7x~>>l/7-bh7 ^ K 



25 




30 



xm 1 . (2 R) -N- (b'^u •:^>-4 --r;t/) -2- r (i r) - 
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(2R) -2- [ (1 R) -3, 3-iyy;vtaiyi;a^y^ji] -2-h 

^^2. J.2R) -N- n- ffi- >t ^;Pb-'J-;>-2-^;l/y»;U) 
h-^U-»-4-^;P1 -~2- r np) -3. S-^J-7.v^n-~.^r.^^^. 
^vH -2-b Kp4-r/-2-- 7x-;l/T4^K-r ^ k'/T.> ^nfr 

(2R) -N- (\^^Vi^>^4^^jl) -2- [ (iR) _3, 

/WeV 2 -^yU.<;UT^h K l 2mgacK7m^k K .J r-fe h + i/.-J.^^ 

^^^s.^^Lmi^titzmm^ii^mMmmi^ h ^^^^ ^ _ 

(K i e s e 1 ge r^-G OF.,.. Ar t 5 7 4 4 yl^^^JiS?) ^dd 

^^i'A/y^y-yu=i 0/1) rcT3i«s!!u mmit^msmg^mi^tL 

'H-NMR (CDCI3. 5ppm) : 1. 3 5- 1. 5 0 (2 H, 
m) , 1. 7 2-2. 2 3 {1 OH, m) . 2. 5 3 (3H. s) . 2. 
7 0 - 2. 8 0 (2H. m) . 3. 2 1-3. 3 5 ( 1 H. m) , 3'. 5 9 

(2H, s) . 3. 6 0-3. 7 8 (IH. m) . 6. 3 1 (IH. d. J 
= 8. 5Hz). 7. 02 (IH. t. J = 7. 6Hz). 7. 18 

(IH. d. J = 7. 6Hz) . 7. 2 8-7. 3 9 (3H. m) . 7. 
50 (IH, d, J=7. GHz). 7. 5 3-7. 5 9 (2H. m) 

mmm 1 1 

(2 R) -N- r 1 - (3- ^jL-;uy e^ij .:;>-4_^^t,i _ 

2.- [ (IR) -3. 3-i yy)Vtaiy';u^y^)\,^ -2-bS^D4^>v- 
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^7ty jiy-s-TJiTh K*fflt\ mmmi oxmz tmmoyjmzxm 

'H-NMR (CDCls. (5ppm) : 1. 3 0- 1. 5 0 (2 H. 
m). 1. 56-2. 30 (10 H. m). 2. 66-2. 82 (2H, 
m) . 3. 2 2-3. 3 7 (1 H, m) . 3. 4 0 (1 H. s) . 3. 4 9 
(2H. s). 3. 61-3. 78(1H. m). 6. 25 (IH. d. J 
= 8. 2Hz). 7. 02 (IH. dd. J=l. IHz, 7. 6Hz). 
7. 06-7. 12 (1 H, m) . 7. 2 2-7. 4 2 (4H, m) . 7. 
5 0-7. 6 0 (2H. m) 

<£5^/SftgFAB-MS (m/e, (CjsHa.FjNj O2 S + H) 'tbX) : 
4 3 5 

mmm 1 2 

(2R) -N- n- (3-7U>>M^;t/) v>>-4->r;Pl -2- 

r ( 1 R) -3. 3-v7;l/;to->^p^>^;l/T -2-h Kp^'>-2- 



77>-3-7>'UTt K^ffii\ mmmi oxm2 tmn<otmzx^mit 

'H-NMR (CDCI3. dppm) : 1. 3 2- 1. 4 7 (2 H. 



25 
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m) . 1. 7 3-2. 2 7 ( I 0 H. m) . 2. 7 0-2. 7 8 (2H 
m) . 3. 2 4-3. 3 5 ( 1 H. m) . 3. 33 (2H. s) . 3. 42 
(IH. s) . 3. 6 2-3. 7 5 ( 1 H. m) . 6. 26 {IH. d. J 
-7. 2H2) . 6. 34 (IH. s) . 7. 2 7-7. 4 0 (6H. 
m) . 7. 5 2-7. 5 7 (2H. m) 

mmmVAB-MS (m/e. (C,.H.,F.N.03 + H) -iUT) ■ 
4 1 9 



(2R) -N- ri- r2-^./; v y^;u) .1 4 

[ (1 R) -3, 3~yyJlta>^ny< yi-j\,} -9.-t Kp^->-9.- 




'0 



'H-NMR (CDCI3. dppm) : 1. 35-I. 49 (2H. 
m) , 1. 7 3-2. 2 5 (lOH. m) . 2. 7 0-2. 8 0 (2 H. 
m). 3. 2 3-3. 35 { 1 H. m) . 3. 48 (1 H. s) . 3. 49 

(2H. s). 3. 61-3. 73 ( 1 H. m) . 6. 17 (1 H. d. J 
= 3. OHz) . 6. 2 7-6. 3 1 (2H. m) . 7. 2 7-7. 3 8 

(4H. m) . 7. 5 2-7. 56 (2H. m) 

mmmAB-MS (m/e. (C.,H.«FaN.O., + H) ' tLX) : 
4 19 
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(2R) -N- ri- (2~}^') i^Jl/^Jl) b'^'J y>-4--Yyl/] ~ 
2- r ( 1 R) -3. 3-v7;U;rp>^P^>f-;l/1 -2-h Kp4-->- 
2-7x-;U74r FT ^ K 




fU i^y-2-T;l'f^h K^ffll\ II»I«?'J1 0Ig2 <i:P]^©:^jii-T^^ 

'H-NMR (CDCis, <5ppin) : 1. 3 9- 1. 5 2 (2 H. 
m) . 1. 7 5-2. 2 5 (lOH. m) . 2. 7 0-2. 8 0 (2H. 
m) . 3. 2 4-3. 3 6 (IH, m) . 3. 5 8 ( 1 H. s) . 3. 6 1 
(2H. s) . 3. 6 7-3. 7 7 ( 1 H, m) . 6. 3 2 ( 1 H. d. J 
= 7. 8Hz). 7. 15 (IH. ddd. J = l. 2Hz. 4. 8Hz. 

7. 6Hz). 7, 2 7-7. 3 9 (4 H, m) . 7. 53-7. 57 
(2H. m) . 7. 63 ( 1 H. t d. J = l. 8Hz. 7. 6Hz). 

8. 52 (1 H, ddd, J=l. 2Hz. 1. 8Hz. 3. GHz) 
iS^JSfi&FAB-MS (m/e. (C 2,H N., O2 + H) tLX) : 
4 3 0 

mmM 1 5 

(2R) -N- ri- (3-y h4^'>^>-:^yb) ti^u •^>-4->r';wi - 

2- r (IR) -3. 3-v7yU:tn>:»aA^>^;Ul - 2 
2-7x-;l/7-tr h7 ^ K 
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(2R) -N- {}^^')i^>-4-^JU) -2- [ (IR) -3. 3~-9y 
;U;j-Di/^D/>s>f-;l.] - 2-t Kp + x-2-7x^;^T^? hra K 
7 lmg©N. N-x>^;l.:t;;UAT$ K2mim<:Saa{C-C. i^^ka- 
^ h + 'V^^^^v';!/? 4mg, ^K^U'^ASOmg^^^. ^t, 1 2^PBia^^ 

^Dvhi/"^7^ - (Ki ese 1 ge l^^GO F^s*. 
Art 5 7 4 4 (jiJ\yi^t±m) D Ojf./UA/'y ^ y -;b= 9/ ] ) {--^Jfil 

'H-NMR (CDCla, 5ppni) : 1. 32-1. 54 (2H. 
m) . 1. 6 5-2. 3 0 ( 1 0 H. m) . 2. 6 8-2. 8 5 (2H. 
m) . 3. 2 1-3. 3 9 (IH. m) . 3. 4 2 (IH. s) 3. 4 5 
(2H. s) , 3. 62-3. 7 8 ( 1 H. m) . 3. 80 (3H. s), 
6. 27 (IH, d. J=8. 2Hz), 6. 7 6-6. 8 3 { 1 H. 
m) . 6. 8 4 - 6. 9 0 (2H, m) . 7. 2 1 (1 H, t. J =8. 
OHz). 7. 2 4-7. 4 0 (3H. m) . 7. 51-7. 59 (2H. 
m) 

fi^^t&FAB-MS (m/e. (C..H„ F.NeO, + H) ^ i bT) : 
4 5 9 

m^mi 6 

(2R) -N - (l--<>iyJHi^Vi>:y-d-^ji) -2 - r (IR) - 
3., 3--:;7;l/^a >^n^> ^;Ul - 2 - H Kp^>^- 2 -7 . - 
VTi K 
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'H-NMR (CDCI3. 5ppm) : 1. 3 5- 1. 5 2 (2 H. 
m) . 1. 7 0-2. 2 3 (lOH. m) , 2. 70-2. 81 (2H. 
m), 3. 22-3. 34 (IH. m). 3. 41 (IH, s)3. 48 

(2H. s) . 3. 60-3. 8 0 (IH, m) . 6. 27 ( 1 H. d. J 
= 8. OHz). 7. 24-7. 39 (8H. m). 7. 54-7. 56 

(2H, m) 

i£^/^*&FAB-MS (m/e. (C26H3oF2N20» + H) LX) : 
4 2 9 

mmm 1 7 

(2R) -N- ri- (3-yj\ytuOi^Jl) bfA^U v?>-4--f - 
2- r (1 R) -3. 3-^7;)/;fp->j^P^>5^;l/1 -2-hKp^>'- 
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'H-NMR (CDCls. 5ppin) : 1. 3 4 - 1. 5 2 (2 H. 
m). 1. 52-2. 30 (10H. m), 2. 65-2. 80 (2H. 
m) . 3. 2 2 -3. 3 8 { 1 H. m) . 3. 40 ( 1 H, s) 3. 72 

(2H, s) . 3. 6 0-3. 8 0 ( 1 H. m) . 6. 28 ( 1 H. d. J 
= 7. 7Hz). 6. 8 8-6. 9 7 ( 1 H. m) . 7. 00-7. 10 

(2H, m), 7. 20-7. 42 (4 H. m), 7. 51-7. 60 

(2H, m) 

ia^*PlgFAB-MS (m/e, (Cj.HjsFsNiOj + H) ' tLX) ; 
4 4 7 

mmm 1 8 

(2R) -N- ri- (3-^V3uKyi/A) b'^ ij y 4 - ;ul - 
2- r (1 R) -3. 3-':^7;t/;=i-a->j>D/><>^;i/1 -2-b Ko4^>'- 
2-7x-yl/7-b hT^ K 



'H-NMR (CDCI3. 5ppin) : 1. 3 3- 1. 5 0 (2H. 
m) , 1. 6 0-2. 2 5 (lOH. m) , 2. 6 7-2. 7 7 (2H. 
m) , 3. 2 4-3. 38 (IH, m) , 3. 44 (2H. s) 3. 63- 
3. 76 (IH. m). 6. 29 (IH. d. J=8. OHz). 7. 
13-7. 4 0 (7 H. m) . 7. 5 3-7. 5 7 (2H. m) 
®^»¥&|FAB-MS (m/e. (C25 H^, C 1 Fz Oj + H ) " i L 
T) : 4 6 3 
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HSfe^iJ 1 9 

(2R) -N- n- (2-^JL-;l/y b'^i; •;^>-4-^^pi - 
2- r ( 1 R) -3. 3--^7;U;j-p->^P^y^;l/l -2-b Ka4->- 



'H-NMR (CDCla, «5ppin) : 1. 3 2- 1. 5 0 (2 H. 
m) , 1. 5 2-2. 3 0 ( 1 0 H. m) . 2. 7 0-2. 82 (2H. 
m), 3. 22-3. 36 (1 H. m), 3. 41 (IH. s) 3. 62- 
3. 7 6 (1 H. m) . 3. 6 8 (2H, s) . 6. 2 6 (1 H. d. J = 
7. 9Hz). 6. 87 (IH. d d, J=3. 2Hz. 4. 8Hz). 

6. 92 (IH, dd. J = 3. 2Hz, 4. 8Hz) 7. 21 ( 1 H, 
dd, J = l. 5H2. 4. 8Hz). 7. 24-7. 40 (3H. m). 

7. 5 0-7. 5 8 (2H. m) 

fi5>*?KEFAB-MS (m/e, (C^aH^sFjNaOj S + H) ' tbX) : 
4 3 5 

(2R) -N- ri- (6-T ; y f'J -:^>-2->j';l/y If/^'Jv 
-2- r (IR) -3. 3-v?7;l/:tO'>^D^>^;i/l - 
2-h H a^->-2-7x-yl/7-b h7 a K • ri^St^ 
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2HCI 



6-t Ko4-vy5^;l.f';-:;=>-2-^;W-fi>ggi^;H. 8 g(DN. N- 

ii«'>i?y-;p6 0mnc^»U 4N7k®r^i::hh>;'i;A7K?g?/fit7. Smi 

*Jn;iT^igl3T 2 0 t>J3 6 0 Jt(CT 2 fN^TOi* ^ ^ y -ji^^ 

6- t e r t -•r5^;l/:t4^>^yi/;fe'.^yL,-p a y e U ■>>-2->r;l/ 

>-2-;^;U;}-:>K8 9 OmgO hyUx> 3 Orn 1 ?gf^lc^-^|CT. h Ux 
^^^l/TiVO. 63ml. t er t-y^J^y-zUS. 2in 1 , •^7 x-;U:n 
X5f> «; K 8 8 7 m g -SrHE^T^Q^ 1 0 0 JKjUT 1 6 NrPelto^m^^ L/c, 
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XmS. 6 - t e r t •>:^;l/fe;l/7 $ y fc' 'J v y- 2 - ^ ^ 

Ig2■^^ifc6- t e r t - >^f-;W;*-+->^-'l/d-C^/l/7 S y t*U >>>-2- 
'1'>>M f-JU t e r t -yf-;l/i?'7x^;i/i/y/Pi—r;l/^ffl(r\ |ISS^»I5 

Xm4. 6-t e r t -■:/^JV:t^'y:tj /Vyj^^JlT M •::^>- 2->( 

>^y-yl/6 1 mg®i^DDH^;l/A2m 1 ?g?S^(C^K^^T^ hUJ^f^^l/Ti > 
0. 1 9 m K ^-fk^ ^>^^l'=^^-^l'0. 0 3 2 m 1 ^ft]X.loiiaj::T mPa^ 

Xg5. (2R) -N- ri - (6-t e r t -y^;l/;t^i/;^;H/3K^;U7 

^ y fc° u y - 2 - >f ^ ^ »J > - 4 - vul - 2 - 

r (IR) -3. 3-v»7yl/^P'>j^P^y^;l/1 ~2~bKP^x-2- 
7x.r:;l/7-fe t-7^ Kg)^fi£ 

Xg 4 X%tz 6-t e r t - y^;U;i-^ ^ fj )V7f.^fVr = y f U >- 2 - 

Xig6. (2R> -N- ri- (6-7$ y tf 2-^ b' 

A;rj .:?>-4-- -2- r (IR) -3. 3-^:?7;P;^a■>»P^>^ 
yUl -2-fc KP^->-2-7x^;t/7-bh7$ YO^m. 

xssx'Jt/c (2R) -N- [1- (6^t e r t-y^y^^+•>^y^'^'- 
;^7 $ y h' u > - 2 --r ;i/y ^yu) 4 - ;p] - 2 - 
[ (IR) -3. 3--:>7^U;tpy^p-^>^;U] -2-tKp+i/-2- 
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'H-NMR (CD,OD. (5ppm) : 1. 7 6-2. 14 (l OH. 
m) . 3. 2 0-3. 6 3 (5 H. m) . 3. 8 5-4. 0 0 (IH 
m) . 4. 44 (2H. s) . 7. 0 7-7. 3 4 (2 H. m) . 7." 
2 5 -7. 3 4 (3H. m) . 7. 5 8-7. 6 0 (2H. m) . 7. 
89-7. 9 4 (IH, m) 

®5}»^FAB-MS (m/e. (C.HaoF.N.O. + H) • t LT) : 



^^2. 6-t e r t -:^»yi/±^ >>;^;i/d-:j^;t/7 ; y h* »J 2 - y 
y -;t/cD^^ 

^^[:;^;p->^A500ing©xi5'y-;nonii r§?Ki;:^/^T7mj k.t. ^ ^ 
'f#^6 - t e r t '-^^JU^^->:fjjUt:~Jl.T 5 y b*>; 2 -75/;U4i> 

4 - t e r t -y^;i/:^^->^;UdC-ybT $ y - i _ f r _ 
2 T-^f fc 6 - t e r t - i/^ ;Ut:-;ur $ y h* U >- 2 - 

(2R) -N- ri- (6-75 yKM.-^v-O-v.,..-,,,. 
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~2-b KP^->'-2-'7^:::.;U7-tr h7 ^ K®^^ 
Xg3-Cfifc4- t e r t -•^'^JVt^iy:^ J\^^^^Ji^r i / -I - (6- 
t e r t -:/5'>'U;J-+'>:^;l^'fCj:.;l/7 i/ 2~-( ^ii^) tf^ 

1 6 3mg^l 0%-J^BE;<^y-;l/5mHCv§J!?L4 O'CJCT 1 3 
iNifra^S^U/^o / ^ ^ - f\y^mEE^^\^m h>titzn^(0 ^ u \D t^/u I, 
I Sml !SijS)?«{C?X/%ThUx^;l/7i >0. 16mK (2R)-2- 
[(IR) -3, 3->^7;W;4-D'>^D^y^;l/] -2-tKo^'>-2- 

'H-NMR (CDC 1 3, 5ppni) :1. 35-1. 51 (2H. 
m), 1. 70-2. 25 (rOH, m), 2. 68-2. 80 (2 H. 
m) , 3. 2 1-3. 35 ( 1 H, m) . 3. 4 1 (2H. s) . 3. 52 
(I H, brs), 3. 6 2-3. 7 7 (IH. m) . 4. 40 (2H. 
brs). 6. 28 ( 1 H, d. J=8. 2Hz). 6. 36 ( 1 H. d. 
J = 8. 2Hz) . 6. 67 (IH. d. J = 7. 3Hz). 7. 27- 
7. 40 (4H. m) , 7. 53-7. 5 7 (2H, m) 
XmS. (2R) -N- n- (6-7$ y bf'J >>>-2->f;Mf^;l/) b' 
/v;ijc?>-4 — -2- [ (IR) -3. 3--:^7;U:tP->^ P^^f- 

-2-fc KP»'>-2-7x^yt/7-tr h7^ K ♦ 2mB?iag)ig^fife 
n:il4T'^^nfc (2R) -N- [l- {6-7$>'h-»J v?>-2-^yM 
^yu) f^'j i?>-4-^yH -2- [ (IR) -3. 3--:^7;i/^D^^ 
v^y^Jl^i -2-t KP^i^-2-7x^yl/7-lrh7^ K^^'^tCj;*)^ 
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-3 



10 



15 



■ ■ 

- 2 0XS 4 - 5 <b|^^©:^i^,CTM^t^^^gs,^ L/C, 



20 



Mmm2 1 




30 
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OH H 



OCH. 



F' 



'H-NMR (CDsOD. dppm) :1. 69-2. 21 (lOH, 
m), 3. 10-3. 70(5H. m). 3. 83-3. 97 (IH. 
m) . 3. 98 (3H. s) . 4. 3 0-4. 4 6 (2 H. m) . 6. 

3 9-6. 4 7 (IH, m) . 6. 7 4 -6. 8 9 ( 1 H. m) , 7. 
20-7. 38 (3H. m). 7. 58 (2H. d, J = 6. 9Hz) 

4 7 5 

(2R) -N- ri- (3-7 i y-5'-;>if-JUKyi/Jl) 
4-^fly^ -2- r (IR) -3. S-'yyjUtai/'^^a^y^M -2- 




XWl . N- (t e r t-yf•;l/^4^'>:^;l/;^:.::l;l/) -3. 5->>/=f-J\y7 
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5^^U^>'>;t/<n^ Kfr ~ ' ~ 

'H-NMR (CD,OD. 8^^m) : l. 66-2 11 (,2H 
2. 9 9-3. 4 8 (3H. m) , 3. 26 (3H. s). 3' 
78-3. 98 (IH. m). 4. 28 (2H. s). 7. 18-7 60 
(8H. m) 

4 5 8 ^ ^ «./ . 



liaB«^J2 3 

(2R) -N- n- '---'-iJ^ U—Ki^. 

(IR) ~3. Z-^^-viL-^r.... ^ ^,^^,^^ ^^^^ . 
2-:7 j:.r.ybT-{? KTS ^ ^ 
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Xgl. C2R) ~N- ri- (3-^ha^>ifJl) h'^Uv>-4— f 
-2- [ (1 R) -3. 3 -'Jy fl^yjro ^ v^>^M -2-b Kp 

Xg2. (2R) -N- fl - (3-T i y^y'JM e^'J>?>-4— f 
-2- r (IR) -3. 3-^:yyJltU'>C7XJ^y=f•Ji^^ -2-h:Ka 

X@lT(i/r (2R) -N- [1- i3-^hu^yi^)l^) 

-2- [ (IR) -3. 3-i^7;U;*-D'>^D'0^;W] -2- 
t KD#i/-2~7x-;PT-l?hT$ K6. Smg^^^x^'y-yP+t^lS 

D4x;t/A-ef*tiiL/io JAM^^ISTkiSB?-:^ MJ-^AT-^iiU^c^. mm^U 
E®*-r -5 C i J: «9 ^H^b^ife 4 . 8 m g ^ Sfel^ i LT^i;to 

'H-NMR (C DC 1 3, 5ppm) :1. 3 0- 1. 4 8 (2 H, 
m) . 1. 5 0-2. 2 5 (lOH. m) . 2. 6 8-2. 7 8 (2H. 
m) , 3. 2 4-3. 4 0 (1 H. m) . 3. 3 8 (2H, s) . 3. 4 3 

(IH. s) . 3. 5 2-3. 80 (IH. m) . 6. 26 ( 1 H. d, J 
= 7. 9Hz) , 6. 57 (IH. dd. J = l. 5Hz, 7. 8Hz). 
6. 65 (IK, d. J=l. 5Hz), 6. 66 (IH. d. J = 7. 
8Hz). 7. 08 (IH, t. J = 7. 8Hz). 7. 28-7. 39 

(3H. m) , 7. 5 3-7. 5 7 (2H. m) 
fi^j8«^FAB-MS (m/e. (C25H3. FjNsO^ + H) 'tbX) : 



WO9W05641 
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DO 



4 4 4 



1156^12 4 

2- r (IR) -3. 3--^-7;l/ :fac.»n^v^^i,-| ^g-h-K'ni^.v ^ 




2HC1 



■H-NMR (CD3OD. 5ppm) : 1. 50-I. 95 (lOH 
m) . 2. 9 2- 3. 0 7 (2H. m) . 3. 07-3. 20 (IH.' 
m) , 3. 2 4-3. 3 8 (2H, m) , 3. 6 7-3. 8 0 ( 1 H, 
m). 4. 15-4. 27 (2H, m) . 7. 0 5-7. 4 5 (9H. m) 
mmmFAB-MS im/e, (C„H.„ F.NaO. + H) • LT) • 



44 4 



M^m 2 5 

■ (2R) -N- n- (4-T,^ / ^ >£;?;M ^'^•,i..>,4,^,t,^ , 
2- r (IR) -3. 3->:;-7;L^ pc.^p^,,^^^^ .^2-^ Kni^.y- 
2-7^:^;l/7-b s 
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'H-NMR (CDCla. dppm) : 1. 3 5- 1. 5 2 (2 H. 
m), 1. 70-2. 23 (10H. m). 2. 70-2. 82 (2 H. 
m). 3, 23-3. 35 (IH. m). 3. 41 (2H. s). 3. 

3 0-3. 7 0 (3H. m) , 3. 6 5-3. 7 5 ( 1 H. m) , 6. 29 
(IH, d. J=7. 4Hz), 6. 63 (2H. d. J = 8. 5Hz). 
7. 06 (2H. d, J = 8. 5Hz), 7. 2 8- 7. 3 9 (3H, 
m) . 7. 5 2-7. 5 6 (2H. m) 

fi5^fl?ft&FAB-MS (m/e. (CzbHs. F2N30z + H) * t LT) : 

4 4 4 



(2R) -N- ri - (4-7$ / -3-p< h^->^yv?;i/) b'^y v'y- 
4 — r;l/1 -2- [ (IR) -3. 3-i^7;U;tD->^P^>f->'l^1 -2- 
h Ka^>^-2-7x-;l/7-t?h7$ K 



;fifeM2 6 




W098TOS641 



68 



H-NMR (CDCl., 5pp«„ 35_, 
» . •• 70-2. 30 (,0H. 2. ,0-2. 90 (2H 

38 (IH. m). 3. 44 (2H s) 3 
^0-3. 60 OH. .).3. 62-3. 85(3„, „,.3: 85 
<3H. s). 6. 36 (,H. d. J = 7. 9H.,, 6. 60-6 

-<-^«.).a.8,c.H. .,...24-;. 40<3l- 

. 7. 5 1-7. 5 8 (2H. m) 



J PH H 

' N>^ ^ NH, 




NH, 



■H-NMR (CDC. *pp„, 3„_2 
"> . 2, 7 0-2. 8 0 (2H, m) . 3, 2 3-3. 36 (,„' 
™ . 3. 28(2H. s,.3. 44„„. s). 3. 60-3. 73 
"H- ".). 5. 93 (IH. t. J = 2. OH.). 6. 07 (2H 
■' = 2. OH.). 6. 23 (IH. d. ,=7. 5H.) 7' 
29-7. 40 (3H, m). 7. 5 3-7. 57 (2H, „) 
«»»»6FAB-MS („,/e. <C„H„F,N.O. + H) i LX) ■ 
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4 5 9 

(2R) -N- ri- (5->^;P7^>-2--f t'^')i^>- 
4-y(j],1 -2- r (IR) -3. 3-'Jy)l^^vt•y'>tt^y^J\^^ ~2- 




Xgl. 4- (t e r t -y^yl/;^^>-;<7;l/^v-yU7 ; y) - I - (5-^ 
4 - { t e r t '>*;l/4-'-;l'T ^ 7 ) U v 2 0 0 m gO 

0. ImKBtSfO. 0 6m IRC/fTKtHibh'JT-fe h + ->'i->'ff!l-:^ hU-^A 

3 1 smg^so^. 1 2NfM^L/io Sfr>?e?{c«gfDSt7K*m. 

1M2. (2R) -N- ri- (5-y^;i/-2-7'J;M^;b) b'^U-:^ 
y-A--{j\A -2- r (IR) -3. 3->?7>U;j-a->^P^>f-;l/1 - 

2- b Ka4^->-2-7x-;U7-t?h7$ Kcp^fig 

X@ 1 X%fzA- (t e r t -•^f-A^:^^i/ii)V^^^)VT i /) - 1 - 

ni^titzmm<o^vvt^j\^i.mm4muz {2R) -2- c (ir) -3. 

3- i?7;U;i-D i/^' a^^f-^l/] -2-b Ko-i=-->- 2 -7 x-;Wg^SE 
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10 



15 



■H-NMR (CDCl., , , 35_, 

"■). 1. 60-2. 25 (, 0H, 2. „ <3„ ^, / 

7 -2 86 (2„. 3, 22-3. 3 6 , . „. .,,3. 40 

OH. 3. 45 (2H. 3), 3. 60-3. 7 6 (,„.„,, 

„%V ""• 05 (,H, d. J = 3. 

OH.). 6. 25(,„. j = , 

(3H. m) . 7. 5 0-7. 56 (2H. m) 

IS»«SEFAB-MS (m/e u c «■ „ 

>inx e, (<->.Hj<,F,N,0, + H) 'tt^x) : 



20 



J2R) ri- f^:z 2i±zkrl>2ik}^^ 
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4 - ( t e r t -y^;l/;i-4^'>:^;U^:->»PT ^ J ) b*^U y hmfi-:^ 

-2- r (IR) -3. 3--:>7;l/?j-Di/^a^>^;l/1 "-2-b Kp 
XglTt^/c4- (t e r t -y^;b:*-+->:^;P4C^;UT ^ y ) -1- 

'H-NMR (CDCI3. <5ppm) : 1. 2 4- 1. 5 0 (2H. 
m), 1. 50-2. 25 (10 H. m). 2. 33 (3 H, s). 2. 
6 0-2. 8 2 (2H. m) . 3. 2 0-3. 5 5 (3H. ra) , 3. 42 
(2H. s) . 6. 25 (IH. d. J=8. IHz). 7. 00-7. 
14 (3H, m). 7. 19 (IH. t. J=7. 6Hz), 7. 23- 
7. 42 (3H. m) , 7. 50-7. 6 0 (2H, m) 
<B;^)i?*gFAB-MS (m/e. (Cz.HajFiN^Oj + H) * <i: LT) : 
4 4 3 

IIM3 0 

(2R) -N- ri- (4 h^-/^>-:>;U) b'^'J ^>-4-^;ui - 
2- [ (IR) -3. 3-':^7;U:tP->^a^>^>l/l -2-bKP4-->- 
2-7x-;l/74rh7^ K 




p-T-xyyUT^b K*fflc\ ^iKS^^H ^IMZ h.mko>-Hik\zx^mt^ 
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10 



20 



■H-NMR (CDCla. dfppni) : 1. 3 2- 1 4 7 (2 H 
m). 1. 7 5-2. 23 (lOH. m) . 2. 6 5-2. 7 6 (2h' 
m), 3. 2 2-3. 3 6 (IH. m) , 3. 42 (2H. s) . 3. 46 

(IH. s). 3. 6 3-3. 7 6 (IH. :n) . 3. 79 (3H. s) 
6. 27 (IH. d, J = 8. 2Hz) . 6. 84 (2H. d, J = 8 
6Hz). 7. 19 (2H. d. J = 8. 6Hz). 7. 28-7. 39 

(3H. m) . 7. 5 2-7. 5 6 (2H. m) 

4 5 9 



^mms 1 

(2R) -N- ri- fS-X^y-5-y K^^^v^- y .:,;!,) k^.,..^.., 

15 



I OH H 




3-y ^ + >'-5--hn^mS»>^;i.8 6 4mg0>^y-;H 5^,1 

m^Lm^i^m^^Lx. mmit^^ 1.28 g^^mwt i 

30 'l^JlTJl/Zi—jUcD^ fj^ 



10 
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#iey^;H. 2 8 gOMUJ^^SmlJS^IC-T 8"CT. 1. 0M7Xf^^k 
v7>;1'T;U^-'5'At h^k Ko75>-^Jft 1 2. Im 1 ^Ha^^M. 

•> u 5^ y ^i'^ vAc^a^hi^'vy imm^m ■. ^^^^ y/m^^^f- 

/l/= 7 / 3 ) KXnn Sji^k^^ 2 6 2 m g ^'tt^tl® LT^ifco 
X@3. 3-t e r t-zr'i-)l:^^'yh)V^^^)Vr ^ J -^-^ v^i/^y 

IS2T'ti/c3-t e r X -':r=f-)\/i:^'yii)\^^.z.)\^T X h+> 
'^y v;U7-'U=3->'H 9 4mg©^DOJ^;PA 1 Om 1 ?§?S^{3MSJ^Ts :i 
K^t^>;9'>l. 8 9 g^^a^2^ra11tj$L^Co RM^-fe^-T hSiib^ 
jfi^^i^E^^LT. ^S-fb-^^l 3 2mg$?4^^tlWi:LTm/Co 
IS 4. (2R) -N- ri- (3-7$ 

ij .:^>-4 ~2- r (IR) -3. 3-"^7;l/^0'>^a^>f- 
iUl >-2-h Kp^i/-2~7x-;U7-b h75 K » -igariioABfe 
IM 3 T'^i/:: 3 - 1 e r t >'^;l/**^;l'T = y- 5- y + 

'H-NMR (CD3OD, 5ppm) : 1. 74-2. 14 (lOH. 
m). 3. 00-3. 15 (2H. m), 3. 27-3. 52 (3H. 
m). 3. 82-3. 92 (IH. m). 3. 89 (3 H. s)4. 32 
(2H, s). 7. 01 (IH. s). 7. 18-7. 35(5H. m). 
7. 5 6-7. 6 0 (2H. m) 
25 <£3^jj?*|FAB-MS (m/e, (CjsHaaFjNaOj + H) UT) : 
4 7 4 



15 



20 



S©«S^3 2 

(2R) -N- ri- (4 -7$ y-3-7;t/7^p^>i;;l/) b°^U^>- 
4-^;t/1 -2- r (IR) -3. 3-v7;l/7^a■>^P^>^;l/1 -2- 
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7A 
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FV^^jnf I J, f^NH, 




F 



•H-NMR (CDCJ.. dppm) : 1. 2 8- 1. 5 0 (2 H 
m). I. 5 0-2. 3 2 (lOH, m) , 2. 6 0-2. 8 0 (2H 
m). 3. 2 0-3. 3 8 (IH. m) . 3. 33 (2H, s) . 3. 45 
(IH. s) . 3. 55-37 6 (3H. m) . 6. 25 (IH d J = 
^« 8. 2Hz). 6. 69 (IH. dd. J = 8. 1. 8. 9Hz)' 6 
82 (IH. dd. J = l. 6. 8. IHz). 6. 93 (IH. dd. J 
-1. 6. 12, OHz). 7. 2 4-7. 4 0 (3H. m) . 7. 50- 
7. 5 8 (2H. m) 

fi^)BtgFAB-MS (m/e. (CsH^o F, H) - i LX) • 
20 4 6 2 



MMms 3 

(2R) -N- n- (6-T,^ 

Jl^] -2-b KD4-f^-2-'7. -.yI.T-fr|.T^ p 



30 
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D*;i/A2m 1 J$«[ir^aT^<l:^:t^7l/0. 05ml ^tJD^. 1 S^^IHJiS 

X^2. (2R) -N- ri" (6-7-ir^;l/7 ^ ^;l/e'J ^ 

>-2-^;P) b'^'; ':>>-4--f -2- r (1R) -3. 3-v7;U 
:tP >^o^>f-yWl -2-b KP4^i>-2-:7x-;l/7-t?h7^ KtP^fife 

XSl 'C'<#/c6-:^pp./f-^W-4--Xf-;l/-2-T-tr^/l/7 i J t*U v> 

xgs. (2R) -N- ri- (6-7$y-4-yf-;i/e';-;?>-2-^ 

fa'^'J >^>-4 --ryPl -2- r ( 1 R) -3. 3--:>7;i/4-p^^a 
/^^>^;H -2-h Kp^->-2-7x->>l/7-b h7^ Kg)^fife 
IS2T'|#A: (2R) -N- [1- (6 -7-b^;l'7 5 y - 4 ^yl/f 'j 

2 h'^'J -y>-4— f;i/] -2- [(iR) - a. a --^7 

)\^:^ui/^ -2-t KP + i/-2-7x— -'l/7t h7$ K 

5m 1 %AD;ix 6 OXKX 1 . 5 ^KWDfl*«fii Uifco SPB«i*i^:tf-;l.i- 

(K i e s e 1 ge l^GOFss.. Ar t 5 7 4 4 {:^)V^nM) ^pp 
d->;WjU/y :?y-;U= 1 0/1) li-CfSSSiU M^t^^l 4mg^"y*t^^ 

'H-NMR (CDCI3. 5ppm) : 1. 3 0- 1. 5 0 (2H. 
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I- 71-2. 30 (,0H. m). 2. 33 (3H s) 2 

62-2. 76 (2H. m) . 3. 2 1-3 3 8 Mh \ V 
/^u , „ ^ ' (IH. m) . 3. 29 

H. S 3. 6 0-3. 7 8 3,., 

Hz, 6. 45(,„. 
5 2-7. 6 0 (2H, m) 

fi^J««gFAB-MS (m/e (C H m „ 



4 



. (2R) -N- n- (1 :^71^:14^1 .^0^^^,,, K^.„ ...,.._ 
Wits 



0 ?"S 

■H-NMR (CD.OD. app„, , gg.^ ^^^^^ 
3. 00-3. 50 (SH. „), 3. 7 9-3. 9 0 (Ih' 
m . 4. 3a <2H. s,, 7. ,8-7. 30 (3„..,. ,3 
( H d, ,=8. 4Hz). 7. 52-7. 56 (2H. ™, . 7. 
"-7. 66 (,H. 7. 73-7. 78 ( , „. 

fi»«»|FAB-MS (m/e ((- u u k, « 

Mn/ e, ll.i.H,,F.N,0, + H) i LTl • 
4 62 ' <ii/i.; . 
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mmm s 5 

4-^;Ul -2- r (IR) -3. 3-•yyJV^xl•>^XD^yi'Jl^ -2- 
fc Ka^i/-2-7x^;U7-tr K 



'H-NMR (CDCls. 5ppm) : 1. 3 6- 1. 4 9 (2 H. 
m). 1. 5 7- 2. 26 (10H. m). 2. 71-2. 78 (2H. 
m). 3. 24-3. 36 (IH. m). 3. 42-3. 57 (5H. 
m) . 3. 6 6-3. 7 5 ( 1 H. m) . 6. 24 (IH. d, J = 8. 
IHz). 6. 51-6. 56 (IH, m). 6. 65-6. 68 (IH, 
m) . 6. 82 (IH. t. J=9. OHz), 7. 29-7. 40 

(3H. m) . 7. 5 3-7. 5 7 (2H, m) 
<£5>MFAB-MS (m/e. (C25H.,oF3N302 + H) 'tbX) : 
4 6 2 

mmms e 

(2R) -N- n- (2-7$ y-4-j^oDfc*U >?>-6->C;l/y^ 
JV) b'^'j v>-4 ->r;l/1 -2- [ (1 R) -3. 3--:^7;l/;f o>:ya 
-2-b KP4^v/-2-7x~;l/7-t?h7$ K 




F 
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10 



15 



20 



25 



30 




'H-NMR (CDCl,. Sppm) : 1. 42-1 54 (2H 
m) . 1. 7 8-2. 2 6 (lOH. m) . 2. 7 6-2 7 9 (2H 
m). 3. 2 8-3. 3 8 (IH. n.) . 3. 4 2 -3. 4 7 (3H.' 

3. 6 7-3. 7 5 (IH. n.) . 4. 5 3-4. 5 6 (2H 
m). 6. 36 (IH. d. J = 7. 2H.). 6. 38 (IH. d. J "= 
1- 6Hz). 6. 72 (IH. d. J = i. 6Hz). 7. 25-7 
39 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 

fi^»<|gFAB-MS (m/e. (C . H„ C 1 F.N. 0. + H) ^ i t 
T) : 4 7 9 



7 

J2R) -N- n- (3-r? y-^-^n 



F' 




•H 



O 



CI 



3-^OD-5-.^h^<>i;;^7;^,,_,^9 2mg®^DD,t.y^A3Inl 
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0. 1ml ^mA.. 4 o^FBiJi*^L/c^iSfns«7K^m> srca o^m 

^ Ms-V^mUzo L^mt^^ 

1 1 Qms'Srmik^mtbxntZo 

XS2. (2R) -N- n- y-5-jypa^>-:>>W) bf^'J 

— f;t,i -2- r (IR) -3. 3 -•:^7;U;fp P^>^ 

'H-NMR (CDCls. ffppm) : 1. 3 0 - 1. 4 4 (2 H, 
m) . 1. 7 3-2. 2 2 (lOH. m) , 2. 6 8-2. 7 3 (2 H, 
m). 3. 24-3. 36 (IH, m). 3. 32 (2H. s). 3. 44 

(IH. brs). 3. 61-3. 77 (3H. m). 6. 28 (IH. 
d. J=8. 4Hz). 6. 49 (IH. d. J = l. 9Hz). 6. 55 

(IH. dd. J = K 7, 1. 9Hz). 6. 66 (IH. d. J = l. 
7Hz) . 7. 2 9-7. 3 9 (3H, m) , 7. 5 3-7. 56 (2H, 
m) 

fi^)»ftiFAB-MS (m/e. (C^sHaoC 1 F2N3O2 + H ) ' i U 
T) : 4 5 9 

(2R) -N- n- (4-7^y-3. 5-i^yjl'tu^>i>;l') tf^U 
i?>-4 — ()\^^ -2- r (1 R) -3. 3-v?77l/;j-p->^a^>f- 
)\A -2-b KP^'>-2-7x-;U7-b h7 ^ K 



30 
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•H 



NH, 
F 



•H-NMR CCDC,. .pp.) ^^^^^ 
- . 2 6e-2. 72C2H. n.). 3. ,,_3. ^^^^ 

6. 77 (2H. d, J = 8. 3H.). 7. 2 8-7 3 9 
(3H. m) . 7. 5 4-7. 56 (2H. m) 

i&^mmFAB-MS im/e (r h 1, ^ 

ymx e. (La.HzsF^NaOz + H) ' <»- Lt) • 
A a n ''"—^✓vy. 



4 8 0 

3 9 
(2R> - 



•H-NMR (CD.OD. *pp„,) ., .j.^ ^5 (,0H 
n.). 2. 2 5-2. 4 8 (2H. „,) . 2, 90-3. ,0 (2H.' 



W098A)5641 



81 



PCT/JP97/02600 



m). 3. 20-3. 42 (1H, m). 3. 56-3. 75 (IH. 
m). 3. 82 (2H. s). 7. 18-7. 40 (4H. m). 7. 
5 1 -7. 7 5 (4 H. m) , 8. 1 7 ( 1 H. s) 
i&^m^'kF AB-MS (m/e, (Cjs H30 FzN* Oz + H) ^tbX) : 
4 6 9 

nmm 4 0 

(2R) -N- ri- (6-7$ y tfU S>>-2-><;i/y f-;!/) b'^'J^ 
>-4-^;t/1 -2- (3. 3-v?7;l//rn>^^p>>^^;l/) 
^-2-7x^;l^7-fe K 



(2R) - (3. 3-i>yj\yttii/i7UZf'^Jl) -2-h Kp + v^7x-;U 

'H-NMR (CDCI3. <5ppm) : 1. 2 0- 1. 5 2 (2 H, 
m). 1. 60-1. 86 (2H, m). 2. 08-2. 22 (2H. 
m), 2. 40-2. 82 (6H. m), 3. 07-3. 21 (IH. 
m) . 3. 4 1 (2H. s) . 3. 6 0-3. 8 0 ( 1 H, m) . 3. 8 4 
(IH. brs). 4, 40 (2H, b r s) . 6. 01 ( 1 H. d. J = 
8. IHz). 6. 36 (IH. d. J=8. 2Hz). 6. 66 ( 1 H. 
d. J = 8. 2Hz) . 7. 2 8-7. 4 2 (4H. m) , 7. 43-7. 
50 (2H. m) 

fi5>*?ftfeFAB-MS (m/e. (Cz»Hz8 F2N4 O2 + H) ' tVX) : 
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4 3 1 

mmm4 1 

(2R) ^N- ri- ( 6-7? / K 2 K^„.-^ 

>-4-^;Ul -2- (4. 4-o>-7 , |.^p^»o^^,,,,^) -2-f-K'r, 




(2R) - (4, 4--:^7;P;J-n>/^'n/\+i/;U) - 2 - h Kd4^>7 
^UB^Sti4-T^y-l- (6-7$ye-J>^>-2-^;M^;p) f'^U 

'H-NMR (CDC I3. <5ppm) : 1. 2 0- 1. 9 7 (1 OH. 
m) . 1. 9 7-2. 2 2 (4H, m) . 2. 4 4 -2. 6 8 ( 1 H. 
m) . 2. 7 0-2. 9 2 (3H. in) . 3. 4 2 (2H. s) . 3. 
6 2 - 3. 8 0 (IH. m) . 4. 42 (2H, brs) . 6. 36 
(IH. d. J =8. 2Hz) . 6. 6 2 (IH. d, J = 7. 9Hz) . 
6. 67 (IH. d. J = 8. 2Hz). 7. 2 4-7. 4 2 (4 H. 
m) . 7. 5 5-7. 6 2 (2H. m) 

mmmPAB-MS (mXe. (C,sH»F,N.O. + H) 'i: bT) : 
4 5 9 

2 

■ (2R) -N- ri- (6-7.^ ^h f'J v>-2-Y;iw^,m 
>-4-^;1.1 -2- r (IR) -a . 3-:^-7;l.^n.v^p^^^,^^ _ 
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(2R) - (3. 3-v^"7/l/:tD>^'D'^>^yl/) -2- (4 -:7;l/:l-n7 

'H-NMR (CDCls, 3ppm) : 1. 3 9- 1. 5 5 (2 H. 
m) . 1. 7 0-2. 2 2 (lOH, m) . 2. 73-2. 81 (2H, 
m). 3. 23-3. 36 (1 H. m). 3. 43 (2 H. s). 3. 
6 5-3. 7 7 (IH, m) . 4. 43 (2H. brs). 6. 31 
(IH. d. J = 7. 6Hz). 6. 37 (1 H. d. J=8. 2Hz). 
6. 67 (IH. d. 3=7. 4Hz), 7. 01-7. 08 (2H, 
m) . 7. 37 (IH. dd. J=7. 4. 8. 2Hz). 7. 51-7. 
5 8 (2H, m) 

{65^WFAB-MS (m/e. (C.H,^ FaN.O^ + H) 'tbX) : 
4 6 3 



(2R) - r (IR) -3-;f^y'>j^P^>^;l/1 - 2-hKP4'>-2 

Xmi. (2R. 5 R) -2- (t-y^;l/) -5- r (1 R) -3-^ 
4V'>^P^>f->'Ul -5-7x^71^-1. 3->^;i-^V^>-4-;t>R 
(2R. 5R) -2- (t-T'^/W) -5- r (1 S) - 3 V •>:^ 
p^>^;l/l -5-7x^;l/-l. 3-^^^V^ y-4-;t-yg)^5fe 
D. 4f— /<.y>'N (S e e b a c h) ihO^y^ [Tetrahedron^ 




mm I 
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84 



10 



15 



20 



4 0^. 1 3 1 3- I 3 2 4S (1 9 8 4^) ] IZ'^^x^^Lfz (2R 
5R) -2- (t-y^;l.) -5-7x-;^-i. 3 - +y 5 >- 4 - 

^ Klmir.te-78»CT';^^Ai;^yynt:VU7i Kl. 5M-.+lf 
285n,g©xh5hKP75>l. 5m 1 ^^^^^ g,, j . 5^^^^,^ 

L^i ^Hmm^tpE •> u ^ y;p;^ ^ a ^ p ^ ^ r 5 7 ^ - (@r,t/§j^ . ^ 

+-^>/Pge-^;u= , 5/1^1 0/1) iCTliajL^^t^i,;^^^^^ 
NMR©NOEJ:0^^L/;o 

(2R. 5R) ^2- (t-:/^,l.) -.5- [ (iR) -3~;f+v^^. 
^ ^ y -^U3 m 1 1 NTkK^tf- h .J ^ A7k» 1 m 1 ^^^^ ^^iz 



mm 2 

A2R) - r (IS) -3~^4^V.>^n^«v^. vT -2-Hp »^:.- 
(2R. 5R)-2-(t-y^.U)-5-[(ls)-3~.f+V.>^ 



30 



#%«*J3 

(2R) - r nP) -3, 8 -V7 ; | . ^D ^^o^..^,.^ 
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Xm.\. (2R. 5R) -2- (t-yf-;l/) -5- f (1 R) -3, 3- 
'jy jitv>'^ o^y^^^^ -5-7x— 3-v7t-^v5>-4- 

(2R. 5R) -2- (t-7'^;P) -5- [ (IR) -3-:ir^V>i^D 
-5-7x— 3->>;l-+V5>-4 -::i->2 5 6mgO 
j>op;i^;UA3ml M{C^X?ftT="7y^ki?i^;l/T = yiJSffifO. 3 4ml 

xm2. (2 R) - r (1 R) -3. 3-':>7;l/;f p->^Q^>^;Ul - 
2-b Kp^->-2-7x-;WB^B^g)^B£ 

(2R. 5R) -2- (t-y^;l/) -5- [ ( 1 R) -3. 3-'Jyj\y^ 
ui^i/a^^'J'JV'] -5-:7i-;U-l, 3-i?;t-+y^ >-4-3r>*ffl 



20 (2R) - r (IS) -3. 3-i>yJl^tv'y^n^y^M '-2-h Ko 

^'>~2-7x-;us^ar 

(2R. 5R) - 2- (i-zTi-Jl) -5- [ (1 S) -3-:^^Viyi^ 

25 

(2R) - r (IS) -3-h Kp^'>f>^ g^yf-yl/l -2-b Ko4^ 
'>-2-7x^;i/B^i? 

(2R. 5R) -2- (t-y^;l/) -5- r (IS) -3-hK 
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(2R, 5R) -2- (t-T^^^yU) -5- [ (1 5) -g-^^y^^ 
n^>^;l.J -5-7x^;l.-l. 3 -v?^ + y 5 >- 4 1 6 9 m g 

mit^m 1 5 7 m g 'S:M^i^tkmmt bxmtzo 

(2R) - r (1 S) K- n4-->>>^D^v^;ul 
(2R. 5R) ~2- (t-r^;l.) -5- [ (IS) _3-h Ka + > 

(2R) - r (IR) -3 -b Kp4^>>>»ny<>^;i^] -2-fcKp^ 
i^~2--7^^il.ft» 

(2R, 5R) -2- (t-y^^;).) -5- [ (l R) -s^^^y.^^^ 

^m5 tmm(Dyjmizxmmit^m9Si&LfZo 

(2R) - r (IS) ~ 3-7;l/;j-Dv»p/<>»7l/1 -2-P^-n4i»V- 
(2 R) - [ (1 S) -3-b Kn + ->'>^D/<>^;U] -2-t Kn + 

(2R) - r (1 R) -3-y;i,7i-u>^a^y^j],-] -9^t Ka4^>/- 
2 ~7 x~./Pi^fe 
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(2 R) - [ ( 1 R) -3-t KP + ->'>^n^>^;U] -2-t Ka4^ 

mm 9 

■7 X ^ ;U / U + '> -'l^ffirx f-;U23. 5g©T-hvtKD7^> 
2 0 Om 1 jg^Stc, ?mT2. OM'>^'P'^>^;l/V^*e/'>A ^07-r 
K-i?x^;l.i— f;W§?«7 Oml ^?«TU I^SlCTS Oii^fmWLtio 

^;l<'= 3 0/1-2 0/1) (CTJlt^t. 2->:?D^yf-;b-2-b Kd 
^c^„2-:7i-;l/B^gfj:f-;H 1 g^ff/c^ Ctl^y iJ' y -/I^4 Dm He 
J§i^U> gMlCT4 N7K»^I::^ h U ':?A7Krg^0t2 Dm 1 ilja^^ n^iZX2 

^mmwLs o'c\zx\mNimwLfz^ /^/-/I'^mE^^'^ym^if^ 
msiizxmm^tmm^^mmuzo w^s**. mi^w)^izxm}k 

i/jL^;i.x-f- ^U/^+i^- 1 / 1 CTgfe# L^jS^t^#>8 . 7 g<£-ii 

mm 1 0 

(2R) - r CIR) -3. 3-i^7.>l/;<-p>^^a^>^;l/1 -2-hKP 

Xgl. (2R. 5R) -2- (t -5- r (1 S. 2 R. 
5R. 6S. 7R) ~3-;f^V m y^^P [5. 2. 1. O'-Mx-y 

^"8-x>- S-^r^Ul -5-7xx;l/-l. 3"-:>7l-4-7^ >-4 

(2R. 5 R) -2- (t -5-7 x-;l/- I. 3~i^:ir^V'7 
>-4-:t>3 2g©7^h7t Kp75>1. 1 1 7 8*CT 'J ^'i' 
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mmWLtz'^ (1 S. 2R. 6S. 7R) -h.ji/^D [5. 2. 1. 

> 3 0 0 m 1 ^1' 1 . 5 i^^itj$ t/c. Rmm^mmy^^Mz 

™2. .(2R. 5R) -2- ft--/4=.,i. ) -s- f M 

XSlT^lfi (2R. 5R) -2- (t-y^^/U) -5- [ (1 S. 2 R. 
5R, 6S, 7 R) -3-5^^v-8- S ij -x^D [5. 2. 1. 0*"] 

.(2R. 5R) -2- (t-'T^ /i.) ^fi- r M R) -3-;;^it. 
V^;>P^>f.;H -5-7.^;L-i . 3 - •:;^;^i^v^ v- 4 -;j->g)^ 

Xg2Tl|/c (2R, 5R) -2- (t-^-^;!.) -5- [ (IS) -4- 
;<-+V-2->'^5'D-^>x^;H -5-7x^/1.-1. 3-i?;f^75>- 
4-;f>l 9. 1 g®Wxf-;U7 0 0ml?§?g[{ci 0%^n-7>?-^A-j6^# 

^t^^ 1 4 g«-afea<*<h bxmtzo 

^^4- (2R) - r (IR) -3, ^-^^:f yju±ay^r,^>.^,u^ - 
Xg3-e'#^C (2R. 5R) -2- (t-r^;U) -5- [ (j r) _3_ 

^m(.\ mm3 tnm^yjmzx^mit^mmmbiz. 
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mm\ 1 

(2R) - (3. 3-^-7;l^;t-p^^P^>^;l^) -2- (4-7;l/;j-p7 

-2-11 Kp4^>^TO 
( R) - 4 - 7 ^P^r D T y r ^l/K^ffl I \ #^«^) 1 Xg I SO'^^M 3 <i: 1^ 

mm 1 2 

(2R) - (3. 3->>yjl^tvi^^^y^/V) Kp4^->-2-7 
Xm 1 . (2R. 5R) - 2- (t--/^;U) -5- (3-^>v;l/:t^ 

1 -b Kp^v^^p:^f->>^-> -5-7x~;l/-l. 

Xm2. (2R. 5R) -2- ii-:f^JV) -5- (3 

XniTmz (2R. 5R) -2- (t-r^f-Jl^) -5- (S-^yv^^V^t 
4r->- 1 -b Kp+>->^^p^^>'W -5-7x->'l/- 1 , 3-i>^^Vy 
>-4 -^>2. 8 2 g®^PP5i-x7UA8 Om 1 7gjSl-*^T4 ->^y f-^U 

D p U 5t-+ •> L/- M m 1 *AD^Mtw 1 i^fel^tJ^ UCo ^ p p .-^ 

;l/x>8 Oral Mf-^ai:T2. 2" -T'/t"X (-fVf^a-hVJl) 
5 6mgRCf^#^(:h U-n-7'f-;l/XZ'2. 3ml<?-AQX.> 1 1 OTJZT 
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Xg2T-f#fc (2R. 5R) -2- -5- (3-^>'i;^;P;r 

8 2 -;U4 0ml m^r^m^t^O ^^^J^-^m 3 Omg^Jo 

a* L» ^>*lfcSS© ^ n p y > 5 m 1 y ^ 

(2R) - (3. 3--:;7yl.:<-o.v ^py^,^^ 

Xmsxnfz C2R. 5R) -2- (t-y^;u) -5- (S-^+vi.^ 
"'^^'•'^ ~5-7x-7l.-l. 3--;^4^v^>-4_^;,^^,,^ 

#%^J 1 3 

.(2R) - (4. 4-i>yjU^n'></u^^-' yji) -2-H [.-p^.>_2- 
^Sl. (2R. 5R) (t-y:|^;U - 5- n i---;^^^^^ 

1. 4-i^^+-9.-.8-:t+VXfD [4. 5] T^^>;^ffi^^, ^^^12 
^^2. (2R. 5R) -2- (t-r^yM r . . 
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Xni-QUtL (2R. 5R) -2- (t-y^^U) -5- (1, A-V't^ 
-y-Xfa [4. 5] x:^-8--fyW -5-7iX>U-l. 3-v>^+7^ 
>-4 -5ry8 3mg®T-t h>4ml7K0. 4ml WlCgfil-Tp- h 
>^J:>X;^;^^>^5 2ing^toX.5 O'CICTI 3 I^PalMfi^ UfCo T-tr h 

183. (2R) - (4. 4~v?7;l/;j-p^»P^^>/;l/) -2~t:Ko^ 

Xg2Tli/c (2R. 5R) -2- (t--7'^;l/) -5- (4-:t + Vvi' 

»>/-2-7x^;t/TO 

ISI. (2R. 5R) -2- it-y^jV) -5- r (IR) - 3-bK 
4-?^>g)^t!£ 

(2 R. 5R) -2- (t-yf-;U) - 5- [ (1 R) -3-;i-+V>^D 
~5~7x->'U-l, 3-i?;i-4^V7>'-4-:ty4 6mg®t' 

5 5mg*^|/z<, 

JM2. ( 2R. 5R) -2~ (t-:/^;P) -5- F (1 R) -3. 3- 
•✓7yi/^a->^P^>^;l/) -5-7x^;i/-l. 3-v?^^v3>-4~ 

Eg7y^k.+ ':7^^ hPV-'f A2 0mg©7 0%7«y^k7K^- fij i^^O. 
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5m I jl^«?{C?)c/^T (2R. 5R) - 2- (t-y^;U) - 5- 
[ ( 1 R) - 3-t Kn^v-r 5 y i-^D'^cy^yl/] -5-7x^;l/- 1, 
3-i?7f+v^>-4-;f>3 4mg©v^^DDy rJ^yO. 5ml ?g^;&JD 

ft. 

^^3- (2R) - r (1 R) - (3. 3--;7;U;j-o>»a/>^>^yul - 
(2R. 5R) -2- (t-^^^U) -5- [ (IR) -3. 3-i^7;l.;i- 
C\ mm 1 1@2 .J:|pl^©:^-ft{CT^S^t^!B5^S?j^Lyco 
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( 1 ) [ I ] 



HO— I— il-X— ( N-F^ [I] 

;UT$ /STS^$tiTl>T*>J;i^ ) ^^Lx R ' liffijg© 1 - 4 <i©7K 
fgli W7 y JRlg^TB^ $ nx I >t: «k I ^JSStfRlfc 3 - 6 ffl© '> ^' D 7^U+ 

T t> ck t >J^^» 5-15 <@® tSftX(i^lSf D©IISIIS]!^^^ kTkfJIS. 7 5 

^i/Ss 7'j->'i'7^i'^->'i'Sxii^ffeiiTx mmm'f^imnm=fi)^h>fi^ 

U< fi'vxa7»;~>l'7>'py->US (^77/U+/l/Sx 7'J-;l/7;l'^->'U 
'\xa7 •>l--'l'7/l'+>'PSRf/'\rDTV-;l'7;U^-''l'SOS±©li 

it<Dl'-3<i©7K^IEWffit8!!7^U+^l/S, h';7>'W;ra^^;l/S. •>7y 
tKKS, -hoS. fiiR7;W3+>';^;;l'5fC-;PSx /^nyvMiF, fiiffi 

7^1/3 ^J/Sx 7^ ySX{iffi8i7;l'+;U7^ ySX'K^^^lTl^T J: 

1.4- vii^fc'^ 'J v>^^f*xii-e®^^&vic^«^tio 
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( 3 ) R ' i}<^M<D 1 - 4 fflcD7K^lgT*<7 y ^H^Tg^l ^ tlT I ^ § 

ni/^5'p:/^;i,S, 3. 3 - v^7;W:tD oy^yUS, 2 - 7 yl.;^- d j> 
P-^^f-^l/S. 3-yjl:tai^C;a<yi^ju^, 2. 2 - 7 ^W^j- a •> d 
'^>^;'l'S. 3. S-'Jyjl^ttJiyi^uKy^ju^, 2. 2, 3. 3 -x h 
^7;l/:tD->^n^y^/l.S, 3. 3. 4, 4 -f- h ^7yU^f d i^^' p-;:/ 
^^US. 2-7;l/;l-Di/^D^+>;l/S, 3-7yl/;i-p->^D'v+-//i/S, 
4-7yl/^Pi^^p/s4^->yUS^ 2. 2-i?7;U5j-n>'^p/s^>yi,S^ 
3. 3-i;7;l/3|-p->^D/\4^i/yusx{i4. 4-i^7;i/;fDi/^D^4-i/ 

(5) R'*<2-7/l/;i-ni/^D-7'^;l/S, 3 - 7 ;b:t p •/ ^ p 

2. 2-i^7;l/;fPv'^D7^f-ypS. 3. 3 -•:^7;t/5j-p ^ py^^ug, 
2-7yl/;fp->;?P'<>^;i/S^ 3 ~7;l/;tP i^i? P^y^yl/g^ 2. 2- 
iJ7>'U^p>r^n'><>5^;l.g^ 3, Z-i^-y ^u^y=f-)\,^^ 2. 
2. 3. 3-x h5 7;l/;tn>^P^>f-;PS, 3. 3. 4. 4-7^h57 
)]ytuiyC' u^yi-Ji^m. 2 -7yU:tPi/^p^+i/;l/S, 3-7y|/5i-p-> 
i'P^^^^i'yUS, 4-7;l/:<-0>^'p^c^.>;Ug^ 2, 2 -i^7;i/^p i/^^ 
P^^v/;US> 3, 3-i^yjU^uvi;v^df^iyji^xU4. 4-i?7;l/;r 

7 

(6) X*<NH-C*$^5jcli 1 l2«£Ojk^i^Xli-e©^^S«,{cH:^$n7 -5 
( 7 ) R fiS© 1 - 6 ji®7K5gJli^*<7 V ^m^-^&Wi $ tlTl 
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^Q_(!:_i_Re 
R** 

{c/ioT#^^^J&fiJcU R\ R''Rc;R"*<|p|-^b<M^/iOx -^rn 
^*n. 7k^l^i^. fiSlKT^mr ;USXIiJ^^I!t 3 - 8 ^0 V a T yU+yUS^ 

i'fl-miZU o T^^tfc 3 - 8 D T;l'4^;l'SXJl a T^U-^r-;!/ 

(8) R'-b<^M<D'i '-6m<^yKmw^^i)^y ymw^^fcmm^tixi^xh^ 

^ t >T I) J: ^ ^ •> o T ji^jiTJi^JV^^ b < li •> o T ;P+;i/T 

(9) R'A^^^v^yU^x 7i^^;U». 7x-;p>^D tVi/S> y 
p/^^^;i/S, 2 - f U v^yM 2 - f »j v?;Ui5^;WSx 2-e»ji>>'l/ 
T'DfcVUS. 3-h*Ui^;M^;i/S. 4 -tf «J 

;Upf ^>>l'^, 2 - ^x^;l/^ 3 I - 5 

-f5'/U;i/yf--'l'Sx 4-e^V'J;Mf-ybSs 2 - 7 U ;M 3 
-7 f-^WSx 2-lfp 'j;Mf->'l'«x 3 - h'o f-yUS, 2-f 
t; ^ -^^yi/^ ^;vSx 4 - f U i ^;i/Sx 5 - f U ^ 

"f-jim. 2-+-i?yMf-;uS. 2-'<>7f^x-;W^f-;l/SXii2-'r> 
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f-^us. 2-fUi;>;i'^f-/i.xi40^;us ({Bu 

m 1 fe«g®^b^#jxu^-®ii#6<j{cf|:g$ ti9 -sig. 



(1 1) 


-Ifi:^ [I] T^^tlS^L^^A^. 




(2R) 






-2 


- [ (IR) -3. 3-i?7;U;rn >i?D^>^;i/] -2- 


•t Kd 


4^x-2 


-7x^;l/T-fe hr 5 




(2R) 


-N- tl- i4~^^JU-3-^>y'—jU) t°^i;v>- 


4-'f 


;u] -2 


- [ (1 S) -3, 3-v>7;l/;rD>'i'D^>^;U] -2- 


h Ka 


+ ->-2 


-7x-;l/T4? hT i K> 




(2R) 


-N- [1- (4 -^f-;I/-3— 


4-^ 


Jl] -2 


~[(1S, 3 S) -3-7;l/;tni/i^o'>^>f-;u] -2- 


h Kd 


4^>'-2 


-7x-;l/T-fe hri Kx 




(2R) 


-N- tl - (4-/^;l/-3-'^>x— yp) fcT'^'iS^^- 


4--f 


-2 


-[(IS. 3R) -3-7yl/:tD>>^D^>^;l/] -2- 


t Kd 


^•>-2 


-7x-;l/7-t? h7 ^ Ks 




(2R) 


-N- [1- (4 -y ^;l/-3-^>x^;l/) t*^Ui^>- 




^l/J -2 


- [ (1 R, 3S) -3-7yl'^Pi/i?D^>5^;i/] -2- 


k Kd 


+ >-2 
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(2R) 


-N- [1- (4 -^f-yu-a-^^x^;!/) lf^»Ji^>- 


4-^ 


M -2 


- [ (IR. 3R) -3-7;l/4-a->i^D'^>f-;l/] -2- 


t Kp 








N- [1 


- [ (3Z) -4- hU7;i/;rpyf";i/-3'-^>x-;U] 










-trhT = 







N- [1- [ (3Z) - 4~yjlto/^JV-3-^>7':::-JV] i> 
>-4 -2-v/^a'^>^;U-2-h Kd^S/- 2 -7 x-ybT-fe 

N- [1- [ (3E) -A-yjUtay'f-Jl-a-^yT-jl] f'^Ux 

>-4 -2-'>^D^>^;i/-2-t b'a^i/-2-y j.^Ji^r-t 

(2R) -N- (1 -v/^D^yf-^Mf-ype'^i; i?>'-4-^;l/) -2- 
[(IR) -3, 3 -v?7;l';!-D>/^o^>^;ix] -2-h KD + i^-2- 

(2R) -N- [1- [(3E) -4-7;U:tDyf-;l/-3-^>r^;U] 
k°^'J >^>-4->l';l'] -2- "[ (1 R) - 3, 3 -i>7;l/:tDi/^'D'^V 
f-;l/] -2-t KD + ->-2-7x->'l'7-tr hT 5 Fx 

(2R) -N- [1- (6 2 --r;uy t°^>ji> 

>-4->f;H -2- [ (IR) -3. 3- v>7;U;i-D'>^D^>^;l'] - 
2-t Kd^v-2-7x— ;l'7-fe h7 ^ Fx 

(2R) -N- [1- (3 -f-i^yl/;<^;U) f^'J 4 — f - 

2- [ (IR) -3. 3-i>7;l/:tP'>^o^>'^;i/] -2-hFD+>- 
2-7x-;l'7-fe h7^ Fx 

(2R) -N- [1- (3-7'J;i/;<^;l/) tT^'j v>>~4 —ryU -2- 
[ ( 1 R) -3. 3-i^7;U;tPi'i'D'^>^;l/] -2-t Fa + •>-2- 
7x^;^7-t h7 5 Fx 

(2R) -N- [1- (2-7';;u/f-;l/) f^U 4 -^f -2- 
[ ( 1 R) -3. 3~'^yj]ytui/i;a^>^jU] -2-t Fn+i'-2- 
7x^;l/7-b h7^ Fx 
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(2R) -N- [1- i2-ifVi>Jl/^j\.) fAiUi?>-4->i'/l,] - 
2- [ (IR) -3. 3-i^7;U;i-Di/^D'<>f-;i/] -2-tKP+->- 

(2R) -N- [1- (3-> ^ + i./^;>i;^;^) f-^>;i^>-4->r;u3 - 
2- [ (IR) -3, 3-i>7;U;fD-/^'a'^>-j^;U] -2-tKDi^j/- 

(2R) -N- (1— ;>S?;l.f-i';i^>-4-^';u) -2- [ ( 1 R) - 
3. 3-i^yjU7t-viyi^a^>^ji,] " 2 - 1 Kd + v- 2 -7 x^;^7^r 

(2R) -N- [1- (3-7;U;tDA;>i;>;p) u ^ 4 „ 
2- [ (IR) -3. 3-i^7;^:tD>'^rD/^^>5^/^J _2-hKD + >- 
2-7x^;l/7-t K. 

(2R) -N- [1- (3-^aa<yifji) tf^; ,j 4 _^ _ 
2- [ (1 R) -3, 3-i?7;i/:tD>^D'>;>^yi,] -2-t Ko + i/- 

(2R) -N- [1- (2-^i:^;Uy f.;u) b"^ ij >- 4 ;U] - 
2- [(IR) -3. 3-i>yjuta>^a^y^jv] 

(2R) _N- [1- (6-T^y fU-:J>-2-^;M^;i.) h*-<u-:? 
>-4-^;l.J -2- [ (IR) -3. 3->>7/U;j-pi/^ro-<>f^;l.] ~ 
2-h Kn + i/-2-7x:^yl/7-bh7 5 

(2R) -N- [1- (6-7iy-4-y h + o,t-Ui?>-2->f;M5^ 
JU) f^yi;>-4-^;U] -2- [ (IR) -3. 3-i>yjVtviy^ u 
-2-t Kp^->-2-7x^;i.7-feh7$ 

(2R) -N- [1- (3-7 = y-5-;<5-;U-<>i^yU) tr/s;!;.:;^- 
\-^}V\ -2- [ (IR) -3. 3-:;7jW;i-D->^n^>.f.;l,] -g- 
h KD4^i>-2-7x:^;i/7-tr h7i h\ 

(2R) -N- [1- (3-7$y'^>v;U) .J >- 4 -^.p] - 
2- [ (1 R) -3. 3-x7;i/;t-D>'^^D^>f-;U] -^K-tKa + i/- 
2-7x^;l/7-bh7^ K> 
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(2R) -N- [1- {2-r b'^^y v^>-4 —fyU] - 

2- [ ( 1 R) -3. 3-v7;l/4*0'>:J'a^>^;U] -2-t Ko+i/- 

]y{>. [1- a ~7 i y f'^y 4 -'f >»n - 2- 

[ (1 R) -3. Z-'JyjUtni/ifa^y'f'M -2-t KD^i^~2- 

(2R) -N- [1- iA~7 i J-3~/ h^iy^y^JV) 
4_^;l^] -2- [ (1 R) -3, 3->?7;l/:tP->^'D^>^;l/] -2- 
t KD + i/-2-7x^.'l/T4? hT^ Kx 

(2R) -N- [1- (3. 5-i?T = y^Vi^;!/) b"'^ U >- 4 
-/W] -2- [ (IR) -3. 3-i^7>'l/?i-D>^'D^>$^>»l/] -2-bKn 

(2R) -N- [1- (5-yf-A/7^>- 2--f;py f-;p) 
4-'f;i'] -2- [ (IR) -3. 3-i?7;pJl-a->i/D^yf-;H -2- 
b Ko^i^-2-7x-;l/T-tr V7l K> 

(2R) -N- [1- (3-y f->'t/'<>i^/l') b'^U v?>-4— - 
2- [ (IR) -3. 3-'Jyj\/^a>i^tJ^>'f-Jl'] -2-bKn + i/- 
2-7x->'l'T-l? hT $ Fx 

(2R) -N- [1- {4-/ h^'^^yi^M b'^'Ji^>-4— r^l/] - 
2- [ (1 R) -3. S-l^yJltuyi^a^yi-jV] -2-b Kp#-i^- 
2-7x-yl'7-fe h7i K> 

(2R) -N- [1- (3-7^y-5-/ V^iy^y^Jl) tf'^'Jv^^'- 
A-^)V] -2- [ (1 R) -3, 3-v7/l/;4-Di/^P'^y^yl/] -2- 
b KD4^>-2-7x-;l/7-i? h7i h% 

(2R) -N- [1- (4-7i y-3-7;i'7fD'<vi;;i/) tr^'j -;:/- 

-2- [ (IR) -3, 3->'7;U:tPi^^'P^>f-;U] -2- 
b Kd4^>- 2-7x^;l/7-fe V7=. H\ 

(2R) -N- [1- (6-7^ y-4-/f^;i'ev i?v-2--r;u) 
iJ-^y-4— f^u] -2- [ (1 R) -3. Z-'Jy jvi^uy^v^yf- 
;i/3 -2-b Kp%->-2-7x^;l/7-b h7i h\ 
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(2R) -N- CI - (3-riJ~4-yjl.tti-^>i>jU) f-^uvy- 
4-^;U] -2- [ (IR) -3, 3-i?7;U;j-Di.^a/>^>^;u] -2- 
t Ka4-->-2-7x-:^;l/74?h7$ h\ 

(2R) -N- [1- i5-TiJ-2-yjl,taK>i^;l) tAiUi;>- 
4-<;U] -2- [ (IR) -3, 3--;7;l/;j-Dv^o/>i>f.;u] -2- 
t KD + ->-2-7x:^;l.T-t?hT$ K> 

(2R) -N- [1- (2-T^/-4-^apeUi^>-6-^;Mf- 
A.) e^U-.>-4-.r;U]-2-f (1R)_3. 3-.;;7.l.;i-p:.^a 
-O^^U] -2-t KD4^^-2-7x-;U7-t?h7^ K. 

{2R) -N- [1- (3-7^ y-5-^PD^>-:;yU) h-^»J>>>- 
-2- [ (IR) ^3^ 3-i>7;U;tD>'i>p^>^;u] -2- 

(2R) -N- [1- (4-7.; y-3. 5-i>yjl^v<>i>ji) fA^.J 

s>>-4->ryu] -2- [ (IR) -3. 3-i^yjiytv>c,^^:y^ 
J\^] -2-h KD + v-2-7x^;U7-th7.$ K. 
(2R) -N- [1- (-C>X^5^y-;U-5_^;p^^,^) t'A^.ji; 
>-4-^;U] -2- [ (IR) -3. 3-i>7;P;fp->^p^>f.;i,] - 
2-t KD+->-2-7x^;i/7-fe h7.; 

(2R) -N- [1- (6-7^ yh--Jv>-2-d';Mf>;i.) t'^r) i; 
>-4-^;l.] -2- (3. 3-::^7;U;fp.>^.py^;i,) „2-tKP + 
•>-2-7x^;U7-th7= H\ 

(2R) -N~ [1- (6-7$y fU>?>-2->f/M^;U) t'^,} 
>~i-^jV3 -2- (4. 4-i>y;i.:tV'>C^a^Jf.iyj[,) _2-h Ko 
+v'-2-7x-;U74?h7^ KX{i 

(2R) -N- [1- (6-75yb-»;i?>-2-^yMf-;U) t'-^.j.;. 
>-4-^jU] -2- [ (IR) _3. 3-i^yji:frJiy^u-<y^ju] - 
2- (4-7;i,;tn7x^;U) - 2 - b Kp^ v.7^^ h7 5 KT^SftJ^rg 

(12) [ I ] x-m^ti^it-^^ir^^ 

(2R) -N- [1 - ie-;^^Jl.\fVi^>-2-^jlM^;i^) l^^i) 'J 
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>-4 --r;U] -2- [ (1 R) - 3, 3 - V>y J\y:tu if u^yf-Jl] - 
2-t Kd4v-2-7x->'U74? hr H\ 

(2R) -N- [1- (3-i-J^^lV>^i-Jl) t'^^} >^>-A-^ Jl] - 
2- [ (1 R) -3, 3-i>7;U:tD>'^'a^>5^;U] -a-bKo + i/- 
5 2-7x-/UT-t h\ 

(2R) -N- [1- (3-7 'J;M^;l/) f^'J v>- 4-'r;U] -2- 
[ (IR) -3, 3-v^7;U;i-D'>^n'^>^;|/] -2-tKo+i>-2- 
7x-;l/THr hT5 H\ 

(2R) -N- [1- (2-7ij;'Mf-;U) f^U i^>-4— r^U] -2- 
10 [(lR)-3, 3--:^7;U;tDv^'a^yf-;l'3 -2-t Kd + v'-2- 

7x-^UT-b hT ^ K. 

(2R) -N- [1- (2-h*U h'^ U V- 4 - 

2- [ (IR) -3. 3-v>7;l/;i-Di/^^D'^>^yl/] - 2-t Ka^^i/- 
2-7x^;l/T-ir hT5 K> 
15 (2R) -N- [1- (3-/ h=^'yO'JJ\^) f^y •;>y-4-'j';P] - 
2- [ (IR) -3, 3-i>7;l';<-Di/^D'^>f->U] -Z-tKo^i/- 
2-7x-^l/T-lr h\ 

(2R) -N- il-KyyJlt'^^) 'yy- 4-^/1) - 2- [ (1 R) - 
3. 3'-'JyjVytroiyifn^>i-j\/] -2-t Ko + i/- 2-7x^>'l/T-tr 

20 h T 5 Kx 

(2R) -N- [1- (3-yjV^aKyi>jl) t*^ 'J >- 4 --f;!/] - 
2- [(IR) -3. 3-'JyjlitT3>i7ti^>^jV] -2-tKci + '>- 
2-7x^>'l'T-tr K. 

(2R) -N- [1- (3-!^ai3K:yi>JV) tf'^ »)>?>- 4 - 
25 2-[(lR)-3. 3-i?7;l/:tDv'^'u^>^;U] -2-t Kd + v/- 
2-7x-;WT-tr h7 ? Kx 

(2R) -N- [I - (2-5"JL^;uy^;l.) k'^'j >- 4 --T ;U] - 
2- [(IR) -3. 3-v=7;'U;f Di/^D'^>^;U] -2-tKP + i/- 
2-7x-;l/7-th7= h\ 
30 (2R) -N- [1- (6-7^ y f'J v>-2-'l';|/y^;l/) f^^Jy 
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>-4-^jU] -2- [ (IR) -3. 3~i>yjiytu>ifaK>f;u2 - 

(2R) -N- [1- h + v'f<;i?>-2-^';Mf- 

/l^) f-^'Jx>-4-^';l.] -2- [ (IR) -3. 3-J^7;b;i-Dxi^o 
^>f-A] -2-fc KD^i^-2-7i-;l/T-t h7 5 h\ 

(2R) -N- [1- (3-75 y-5-y^;l/^>.;?;u) h'^'Ji^^- 
4— f;l/] -2- [ (IR) -3. 3-i>yjltaiy^a^y^ji,-] -2- 
k KD + i^-2-7i-;l/7-b hT ; Kx 

(2R) -N- [1- (3-7$ y^Ov^yU) t'^U9>-4-^A] - 
2- [ (1 R) -3. 3--:^yjV7ira-yi7aK>i-;u] -2-t Ko^v^- 
2-7x^;U7-b h7 ^ 

(2R) -N- [1- (Z-r i f'^y •?>-4-'f;U] - 

2- [ (IR) -3. 3-v7;l/;tD->^'D/s^>^;p] -2-tKD + v- 
2-7x-;l/7-l?h7$ h\ 

N- [1- (4 -7 $ y^OvyU) b-'^U •:?>-4 --fyu] -2- 
[ ( 1 R) -3. 3->f7;l/;j-o-/^'D'^>f-;i/] -2-h Ko + v-2- 
7x-;l/7-t? h7$ K. 

(2 R) -N- [1 - (4-7$ y- 3-^ h^'y^y-y'Jl^) t'^fjy'y 
-2- [ ( 1 R) -3. S-i^yjltai^^^tt^y^jv^ -2- 
t Ko + ^-2-7x-;U7-lr h7$ Fx 

(2R) -N- [1- (3. 5~i>ri^^y-:^ji) t-'^iJ-;>-4-'f 
yb] _2- [ (IR) -3. 3--:?7;l/;*-D«>^^D'«?>^;l.] -2-tKP 
+ i'-2-7x-;l'7-l?h7 ? K> 

(2R) -N- [1- (5-;<f-;l/75>-2--i';uyf-;i.) t'^^jyy- 
4—fJ\y] -2- [ (IR) -3. 3-iyy;l:fxjy^a^>^jl.] -2- 
t Kn4^v/-2-7x— ;t/74? h7$ h\ 

(2R) -N- [1- (3-/^/\,^yi;^ji) t'-<^) y- 4 - 
2- [ (1 R) -3. 3 - y Jl^tn y ^ -2-t Ka + i/- 

2-7x-;l'7-th7$ K> 

(2R) -N- [1- (4-y h+i/^>i;yU) tXi; >>>-4->f;i,] - 
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2- [ (IR) -3. 3-i>7;l/;f Di/i'D^>^;H -2-t Ko^>- 

(2R) -N- [1- {3-7 i J-5-/ V^-yK>i>Jl) b°^Ui>>- 
-2- [ (1 R) -3. 3--:^7;l'5l-n'>^'D^>^;l/] -2- 
t Kd^v'-2-7x-;PT-1? h7^ h\ 

(2R) -N- [1- (4-7 ^ y-3-7>rl/;i-a^>i^;U) h*^Uv>- 
4-'f;U] -2- [ (IR) -3, 3-v?7;l/^ci-/^u'Of-;P] -2- 
t Kn + v'-2-7x^;l/T-{? hT$ K. 

(2R) -N- [1- (6~T^ y-4-pt^;Hf'J v^'-2-— f;l/) f'^ 
ij •^>-4 ->f -2 - [ ( 1 R) -3, 3->^7yU;tP>'^o^>f- 
;H -2-t Ka + ->-2-7x-;l/7-bhTi h\ 

(2R) -N- [1- (3-7^ y-4-7;l/:tD'^>v;l/) t"^';>^>- 
A-^OV] -2- [ (IR) -3, 3->?7yl';i-p->^D'^;y^;l/] -2- 
h KD^i^-2-7i-;l/7-lr h7^ K> 

(2R) ~N- [1- (5-7iy-2-7;U;^-D^>v^;U) 
4~^;U] -2- [ (1 R) -3, 3-i?7;U:fci->i'D^>f-;l/] -2- 
t Ko + >"-2-7 x::.>;U7-b Y7 I h\ 

(2R) -N- [1- (2-7^ y- 4-^^00 t°'J 6 --fyuy^ 

f'^'J i>>-4 --r^U] -2- [(IR) -3. 3-ix7;l/;l-P'>^ D 
-2-b KP^>-2-7i-;b7-t h7^ Ks 
(2R) -N- [1- (3-75 y-S-^-PP^Vv?;!/) h'^U>>>- 

4-'f;i/] -2- [ (IR) -3, 3-•:/7;^5^P'>^'P'^>f•^^] -2- 

h KP^i/-2-7x— ;l'7-b h7^ K> 

(2R) -N- [1- (4-7iy-3. 5-i>yjV^u^>'JM h'^t) 
v?> - 4 --fyi/] - 2 - [ (1 R) -3, 3 -'J>y a if u^>f- 
;U] -2-h KP^'>-2-7i^;i/7-t h7 ^ K> 

(2R) -N- [1- (^>X>r ; :$^V-;l/-5-^;P/^;l/) t'^'Jv 
>-4 — r.'P] -2- [ (1 R) -3, 3-i?7;l/;j-D^^ p^>f-;l/] - 
2-b KP + i/-2-7xr.;l/7-bh7i h\ 

(2 R) -N- [1- (6-7= y b'U-:^>-2->r>'Up'^;U) b'^'J i^ 
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(2R) -N- [1- (6-T > y k'u .;J:^_2-^;^^^;^) e'^.jc; 

>-4-^'>U] -2- (4, 4-i?7;U;i-D->j?D'\4^i/;l/) -2-tKD 
+ i/-2-7x-;U7-lr hT ? KXli 

(2R) -N- [1- (6-T$yh*U-^>-2-^;py^;U) f^ij-/ 
>-4-^;U] -2- [ (1 R) -3. s-v^yU^fpi/i^n'^y^^/U] - 
2- (4-7>/l.:to7x^;i.) -2-fc KD + >74rh7 > KT^Sit^IH 

(1 3) (2R) -N- [1- (6-7.;y f'J v>-2-^;Mf-^U) t' 
^i)i^y-4~-^JU] -2- [ (IR) -3. 3^'^y,l.:tU'>i;uK>'J- 
^I/] -2-b Kn + i/-2-:7xX;l/7-feh7$ h'Xli^(Dm^mz^^^ 

(14) ^*35iiE«©-iftit [I] (Oit^^xii^0mmmzm^bo?> 

(15) Axij ^) >M,^nwi)^m^t=bmm. m^immmmmm. 
M^i^mm^m. mitm(Dmmximmmm7iM. mmimmmtm^m 

(16) l**isiiB«©~«53C [I] o^b^igaxii-eoii^wici^^fL-^s 

^^'^v'mit^^^mmtl^mizm^m^<Dmit^mmm■.mm. mmxn 
mm 

(17) (a) [III] 
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HO 



Ar 

-I— COOH 



cm] 



Ar{iit*JlllH«©iti*«'WU R"'li^M<Ol-'4moi\f.mW. 



K4'> R"iiffi:t© 1 -e^iOTkfgmw^ 'y^H^T-g^^ti-ci^Tfe 

b < 1 ~ 2 M®7KS$SXJi:i-+ VS^^-T 5 j^tgtit 5 - 1 5 ffl 

MO'Nxal^i^^Wr'S'^T' DT 'J -;U7;U+;VS^b < {i^xoT 'J -/i^ 

-hP«. iS«i77l/3^i/:^;U5n'-;bS, ^NDy>!fi^, eift7;l'34->' 
*^il^b<(i«^$n^7$yS, *«a^b<ll»il$nA:fiiBi7 
;i/+;i/7 5 ySX(i75>'^+-'^:t+i//7y^^^:J:.;^ST'MSI$*^Tl^Tt>J: 
l\ ) ^^U ^bTX«NHX(40«-^-ro ] TTTs-^tl^it^i^Xli'iO) 
iM^t^mt^it. R'*XliR"*^*#il«b< li^^^ti/:: 1 ~2^i©7kS?S 

;l/;f:j::;UaX(i77-'U+/I'7j-+>'^^l/jf>-/WS*W^-5li^{i. 7 5 yg-^ 




[IV] 
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(b) ±ie-«sic [III] oi}jut^ymxit^(Ds.mmmi^^-m^ 



5o ] T^$tiS^b^«5^JKft»L/sm, [VII] 
R^^-L [vn] 

(c) ±IE-»S: [VIJ <Dit^l^:S:mmLfz'^. [VIII] 
R^^-CHO [vm] 





[VI] 
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^U+ZUSn T U -;i/7-'W'y— -'I^S. ^ro7';-;bgs ^■rn7 'J ->'l^7-'l' 
^;USSO''\-rn7 U -;u7;i/^^;US©S±©ffiB© 1 ~3^©7K^Mi^ 
lifiigi7;i/+/i^S^ h »;7;i/5j-a^^;uS^ i/7ys^ ;icBfS> - HpS^ 
<£|ft7;l/a+'>/7>'l"-K--'WS> ^^D'»r'>If^^ figi7;l'3+i/S^ 
L< {l«M$ti/::7 ^ *<Sil«b< {i«M$n/ciS«iT;l'+;l/7 ^ J 
SX{i7^;i-+;i/^+i/:^^i^'*^->'UST'S^$nri>r t>J;t^o ) 

(18) (2R) -2- [ (1 R) -3. Z-v'^ aKy^ 

(19) 6-t e r \-y=f-)V:^^'yi3J\^^^-}\y7lJ e';>^>-2-> 

6 - t e r t - yf-yl/;*-^ i/ ^ ;l/.iC^;U7 = ^ f U 2 ->r >l/ 
p'^yU ;/^>X>iU.t>^- 6~t e r t -y^;U:t+->:^-'l'4-'— -'1'7^ 
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'srP7';->l/7yl/'>'-;US (^7^;u+>'WS, 7 U -;i/7>'l/^^;l/S, ^ 
T-D7 y -;t/7^w+;uSR0f'vxD7 'J ->'U7;u^^yi/S©^±cDffito i 

7$ y«^Tli^ft$nT^^T^>J:t^o ) <&^L. -etrxiioxii 
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